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Editorial C l 
The Thames Estuary. While physical changes in the Thames are not apparent, and thi 
From the earliest times, the essential feature of the Port of | >¢€4 Reach can be assumed to be in a more or less stable condition 
London, has been the River Thames, upon which it is situated. Teaders will remember that in our issuc for August last, we an 
Owing to its great natural advantages, the river was probably the | 2ounced that the Port ot London Autnority are concerned with 


and thereatter has been 


principal cause of the origin of London, 
There is little doubt 


the chief factor in its continued development. 


that the first Conservatots of the Thames were Roman officials of 
the Citv of Londinium, and in later English times, the control of 


the river was vested in the Crown. By the twelfth century, how 
ever, the Corporation of the City of London exercised jurisdiction, 
and retained conservancy powers, until their duties were taken over 


by the Thames Conservancy in the year 1857. This body con- 
tinued to control the whole river, from its source to the sea, until 
the passing of the Port of London Authority Act of 1908. 

From 1909, the tidal portion of the Thames and its estuary, from 


the Nore Light to Teddington-Lock, as well as the undertakings and 
powers of the then existing Dock Companies, was placed under 
the jurisdiction of the newly-formed Port of London Authority, who 
exercise full conservancy powers, with the exception of certain 
lighting, buoying and pilotage which is carried out by Trinity 
House. 

The first wet dock—the Howland at Rotherhithe—was built after 
an Act of Parliament had received the Royal Assent in 1696. This 
was followed by the Brunswick Dock at Blackwall, but docks as an 
essential feature of the Port did not make their appearance until 
after the year 1806, when the West and East India and London 
Docks were built. The St. Katherine Docks followed in 1828, the 
Royal Victoria Dock in 1855, the Millwall Dock in 1864, the Royal 
Albert Dock in 1880, and Tilbury Docks in 1886, while the Surrey 
Commercial group were constructed between 1807 and 1876. All 
these docks were built by private companies, which however, had 
been merged into two concerns by the time they were taken over 
by the Port of London Authority. 

The continued increase in the size and draft of ocean-going 
vessels made necessary extensive improvements in both river and 
docks, and in this issue, we publish a Paper on the Thames Estuary, 
by Captain Shankland, in which he describes the main characteris 
tics and regimen of the Thames, the investigations leading up to 
the decision to dredge and develop the Yantlet Channel, together 
with subsequent surveys and tidal research carried out since its 

mpletion. These seem to confirm the efficacy of both the siting 

the channel and the execution of the work. Incidentally the 
navigable channel has been diverted slightly to the north of the 
original channel, eastwards from the former No. 3 Sea Reach 
Puoy, owing to the presence of wrecks caused by enemy action 

iring the war, which have not yet been completely removed. 


the possibility of arresting the siltation and erosion which is show- 
ing in the more westerly reaches of the river, and that, 
tion with the Department of Scientific and Industrial Research, 
they are now investigating the 

The form and characieristics of an estuary represent the result 
of opposing natural forces, principally fresh water and tidal flow, 
wind and wave action and littoral drift. In the Thames these 
forces seem to be nicely balanced, for the Estuary faces a direction 
from whicr: gales of excessive force are not frequently experienced, 
and also there appears to be no excessive instability or tendency for 
the estuary channels to alter their positions. Consequently, 
and flood tides have been more easily concentrated in one channel 
by artificial means. In these physical and geographical respects, 
the Thames Estuary is more favourably placed than Liverpool Bay 
a comparison which our readers will be able to make for them- 
selves, for we hope to publish next month a paper upon the 
Estuary of the River Mersey. 


in associa 


causes. 


ebb 


Model Experiments on Harbours. 

Research work in connection with maritime matters cannot be 
hurried, nor yet can short cuts be taken by idealising the 
conditions, or by fortunate guesses, or by the generalisation of 
observed phenomena. Full-scale observation is essential at all 
times and in all places wherever it is proposed to undertake 
investigation. Even then there will still be unknowns. The wind, 
the dominant factor in all maritime matters can only be 
at an average value in direction and force, and together with the 
comparatively rapid tidal changes the problem of measuring the 
combined effects on the full scale at any one moment is impossible. 


assessed 


The constantly recurring phenomena, tidal range, neaps and 
springs, increase or decrease of range with wind direction, 


velocity and direction of currents, ebb and flow, can be tabulated 
with exactitude but the occasional and Me al changes brought about 


by transitional agencies of veering or backing of the wind, the 
incidence of a waning and a rising sea defy measurement. They 


can only be observed by their visible effects and sometimes their 
effects on material constructions are stupendous. Mr. W. Shield 
records that the maximum violence of the seas at Peterhead 
occurred not at the height of the storm, but when the wind had 
backed and the storm was abating. 

Such occurrences show the difficulties to be faced by the research 
worker of maritime phenomena and lead one to the conclusion 
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that the more localised the problem set for investigation, the greater 
the chance of achieving success. To this end it has been proved 
economical, convenient and convincing to carry out reduced scale- 
model experiments as a preliminary to undertaking the construction 
or modification of major maritime works. This necessitates the 
careful acquisition and analysis of the full-scale data of the site 
for the reproduction, in miniature, of the natural conditions as 
closely as possible. 

It was recognised that the researches of Messrs, Bonnet and 
Lamoen, in the Belgian Public Works Hydraulic Laboratory, on 
the Belgian Ports of the North Sea, were a fine practical example 
of a bold attempt of this nature and we therefore published a long 
review of their work. In amplification of several points raised 
in our review we have pleasure in publishing the forceful letter 
of Messrs. Bonnet and Lamoen who emphasise the present diffi- 
culties and the urgent necessity for more adequate marine research 
work by competent observers. these are points which we have 
frequently voiced in these pages, in fact, they are matters of inter- 
national interest of equal importance to Hydrographic and 
Meteorological recordings. It is needless for us to demonstrate the 
ubiquity of silt and the damaging consequences to harbour main- 
tenance, they are self-evident; at the same time we can register our 
approval of the keen insight of these two Belgian gentlemen shown 
by a remark in their letter, a point of view which will be echoed 
by many other port engineers throughout the world, we quote, 
“* Mud is perhaps an obsession with us, in excuse of which mental 
disposition we point to the fact that in our ports silt is the grave 
where many a clever idea lies buried.’’ 


Quay Layout. 


Last month we published an article by Mr. Herman Jansson upon 
the subject of quay layout which touched upon changing trends in 
the development and equipment of Swedish ports. After laying 
down certain specific conditions which should be considered in the 
modernisation of ports, the writer gave a number of examples of 
the planning of quays, with and without quay cranes, and ex- 
pressed the hope that the ideas he presented would form a basis 
for discussion and exchange of data. 

As mentioned in our editorial columns at the time, we have also 
been favoured by the American Association of Port Authorities, 
with several papers upon the same topic, which were read at their 
recent annual Congress, and we now have pleasure in printing in 
this issue, the one presented by Mr. Robert W. Abbett, a member 
of a firm of Consulting Engineers in New York. 

In any attempt to rationalize the design and layout of quays, it 
must be stressed again that the conditions as to site or operation at 
any two ports are unlikely to be similar in every respect. Also, 
the considerations that are likely to have the chief influence on the 
choice of quay facilities, are the preponderating type of cargo which 
will have to be dealt with, the means of transport by which cargoes 
will be handled, together with the extent to which direct loading 
from vehicles to ship or vice versa will have to be arranged. Also 
to be resolved, is the widely divergent alternatives in respect of 
quay cranes and ship’s derricks, although this is not a factor hold- 
ing such a determining influence upon quay layout as, at first sight, 
might be supposed. 

It is therefore manifestly impossible to lay down any but the 
broadest principles for more uniform and rationalised dock opera- 
tion. Nevertheless, there are certain modern tendencies which 
may be taken as likely to continue. For example, it is probably 
correct to say that the majority of ports and docks built during 
the past century were designed for railway traffic which, until re- 
cently, was the main land transport system. Although railways 
are likely to retain their importance, the use of motor transport 
is a circumstance which also must be catered for, to an increasing 
extent, by the provision of adequate road access. 

There is also the greatly increasing efficiency of mechanical 
handling appliances, such as fork lift trucks, motor trucks and 
trailer trains, mobile cranes, conveyors and elevators, all of which 
will exercise an influence upon quay design. Modern improve- 
ments in the packing of general mechandise and the use of con- 
tainers, are also likely to effect dock operations. Moreover. the 
bow-loading type of vessel, developed during the war, is likely to 


modify the design of cargo ships, and the possibility of aday ting 
this principle to side opening vessels, to suit existing quays and 
wharves is by no means to be excluded. 

Last month we referred to railway owned containers, the use of 
which is increasing so much, that tank landing craft are now b-ing 
used at Belfast for loading and discharging wheeled vehicles ind 
trailers carrying the containers. It was also stated that, as a jong 
term policy, the construction of several ships of this type is being 
considered by the British Railway Executive for similar traffic be- 
tween Stranraer and Larne. 

We are not suggesting that this precise method would be suitable 
or economic as regards space in ocean-going vessels, but in our 
view, there certainly seem to be possibilities in respect to side open- 
ing ship. Indeed, we understand that this idea is already receiv- 
ing attention in certain quarters. 

The question of the most appropriate layout arrangements for 
quays for the future, is undoubtedly fraught with many possibili- 
ties, and it can be resolved more effectively by a free interchange of 
ideas and methods, not only by harbour officials, but also by ship 
owners and ship designers. The paper by Mr. Abbett will take 
the matter a stage further by giving the latest and current practice 
in port terminal design in the United States, and next month we 
propose to continue the subject by the publication of two further 
papers upon American methods. We hope that what has been 
said by our contributors will encourage others to express their 
opinions and give details of their experiences. 


Turn Round of Ships. 


Other factors in addition to efficient quay layout are, of course, 
necessary for efficient port working, and in tnis connection, we 
would refer our readers to the views put forward by Mr. R. J. 
Hodges, General Manager of the Mersey Docks and Harbour 
Board, which will be found on a following page. 

With regard to the points he mentioned as chiefly affecting 
ship working, in our view the labour problem is the most important, 
Shipowners generally are greatly concerned about the need for a 
quicker turn round of their vessels, as in spite of the greater 
efficiency of modern cargo handling equipment, both aboard ship 
and in the docks, cargo handling seems to show a tendency, at 
many ports, to be even less rather than more speedy. The causes 
of such conditions are not usually to beefound in faulty quay lay- 
out, or the use of unsuitable equipment, but rather to an unco- 
operative attitude towards innovations by labour, which unfortun- 
ately seems to be increasingly in evidence. Mr. Hodges pertinent 
remarks regarding this all important question are worthy of the 
closest study, and it is to be hoped that labour will adopt a 
co-operative rather than an obstructive spirit so that full use can 
be made of the many new developments in mechanisation which 
have been provided to assist them in their work. 


The Future of the Canals. 

The Paper by Sir Osborne Mance, read before the Birmingham 
Branch of the Institute of Transport in December last, excerpts 
of which appeared in our January number, has provoked much 
discussion in the press, and aroused considerable controversy in 
canal circles; we now publish in this issue some further correspon- 
dence showing widely divergent views regarding this important 
subject. 

There is no doubt that the existing narrow canal system, with 
its present handicaps, is uneconomic. Indeed, many experts con- 
tend that it is unlikely ever again to be a paying proposition, what- 
ever may be done to make good arrears of maintenance works, such 
as dredging and bank protection. They also argue that the cost 
of widening and improvement would be prohibitive. Be that as 
it may, a solution to the problem must be found, and whether 
or not Sir Osborne’s scheme can be regarded as the most satis- 
factory, is a matter of opinion. At all events, his plan merits 
the most careful consideration, as it is unquestionably time that 
a definite policy towards the canals should be evolved, even it 


.the implementation of any plans which may be formed has to 


be deferred, as he suggests, until the need arises for vigorous 
measures to be taken to combat a sag in employment. 
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The Thames Estuary and the Port 


Channel Development by Dredging” 
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of London 


By CAPTAIN E. C. SHANKLAND, R.D., R.N.R. (Retired) 
Formerly Officer in charge of dredging and hydrographical operations 
at the Port of London. 


Introductory 
“HE Port of London Authority is an autonomous, partly 
‘| elected, partiy nominated body, authorised by Act oi 
Parliament with the duty of carrying on and improving 
the dock undertakings transferred to it on its inception. 

The Authority is also charged with the administration, con- 
servancy and dredging of the whole of the tidal portion of the 
River Thames from Teddington to the sea. 

Financially, the Authority is self-supporting by its publicly 
issued capital, its dues, rates and charges—it receives no subsidy 
from either Government or Municipality. 

Such profits as accrue must be either employed in port improve- 
ment works or used for the purpose of making reductions in dues, 
rates and charges. 

When the Port of London Authority was formed in 1909, a 
statutory duty was laid upon it to improve the channels of the 
tidal Thames and, in particular, to develop an approach channel 
between the seaward limit of the port and Gravesend—a distance 
of 24 miles (English statute). The requirement for this channel 
was a dimension of 30 feet deep and 1,000 feet wide at Low Water 
Spring Tides. 

Concurrently, it was decided by the enterprise of the Authority 
to improve the dock facilities near London and the large King 
George V Dock was designed. It therefore became necessary, 
after World War No. 1, to expedite the channel improvements at 
the mouth of the port, which is 40 miles from the King George V 
Dock, the dimensions of which are 64 acres water area, 38 feet 
minimum depth, and over 3 miles of quays. 

The purpose of this Paper is to describe the hydrographic tidal 
and dredging research covering the more difficult operation in 
channel improvements mainly between 1922 and 1938 in the new 
Yantlet Channel, at the seaward limit of the port. The major 
dredging difficulties were surmounted between 1922 and 1925, but 
until 1938 trimming to adjust curvature and small corrections to 
depth has taken place. 


Physical and Other Features of the Estuary 

To navigate vessels of considerable draft and tonnage, limits 
the speed on passage to about 8 knots (37 feet draft has occurred 
and the new ‘‘ Mauretania’’ has a tonnage of 35,000 gross and 
has navigated the port). During the passage through a waterway 
which varies from 1,400 feet to 2,000 feet in width, the vessel must 
ease speed at Gravesend for Customs, Pratique and change of 
pilots—and in consequence, it is desirable that large vessels should 
arrive at Gravesend one hour before high water at that place, 
leaving two hours for comfortable passage of the remaining 16 
miles and for docking operations at London. The time lag of the 
progressive high waters enables shipping to follow the tidal crest 
at the speed indicated above. For liners, London is a high docking 
seaport. 

The tidal Thames has an accurately balanced semi-diurnal tide 
of exceptional regularity with a period of rise 5.8 hours and a 
period of fall of 6.5 hours in Galleons Reach, where the principal 
dock entrance is situated. High water occurs in Galleons Reach 
one hour later than at Southend-on-Sea under normal conditions. 

The durations of rise and fall varies as the river is ascended or 
Gescended, as also does the range of tide, King George V Dock 
being situated in the tidal compartment where the range of tide is 
greatest. 

When the Thames is in flood there is a predominating run down 
‘ream of surface water irrespective of rise and fall. 

\ paper (slightly abridged) presented at the XVIIth International 

Navigation Congress, Lisbon, 1949, and reproduced by permission. 


At Southend—the mouth of the port—the duration of the tides 
are as follows, from automatic tide gauge records:— 

h.m. h.m. Total tide curve 
Spring rise ... 5.57 Spring fall 6.19 12 hrs. 16 mins. 
Neap rise 6.17 Neap fall 6.2 12 hrs. 19 mins. 

On Spring tides, the lateral drainage stream runs out about 30 
minutes longer in the central channel than the actual fall of tide 
level indicates by the curves at Southend-on-Sea. This longer 
duration of the Spring tide on the out-going stream is an important 
{actor in the reg.me of the Thames Estuary. 

The general sequence of the Authority’s new channels to King 
George V Dock js as follows: Sea Reach, Lower Hope Reach, 
Gravesend Reach, Northfleet Hope, St. Clement’s Reach, Long 
Reach, Erith Rands, Erith Reach, Halfway Reach, Barking Reach 
and Galleons Reach. The dimensions of the navigable channels 
are as follows:— 

Nore Lightship (entrance) to Erith Reach 34 miles, width 1,000 

feet, depth 30 feet at L.W.O.S.T. 

Erith Reach to King George V Dock 6 miles, width 600 feet, 

depth 27 feet at L.W.O.S.T. 

The total length of the channels is 40 statute miles. 

This general plan has been completed and its extension to 
London Bridge, modified to suit the width of river, is in course 
of completion. 

The outer Thames Estuary, which influences the tidal supply 
to the inner waterway, covers approximately 250 square miles of 
natural deep water channels lying N.E./S.W. passing between 
sandbanks which dry at low tide and stretch 35 miles seawards into 
the North Sea projecting east of the longitude of North Foreland 
from the dredged channel at the Nore. 

These sandbanks and their parallel channels lie upon a chalk 
base at great depth, proved by borings taken under the direction 
of the General Lighthouse Authority for the purpose of consider- 
ing the erection of lighthouses on the sand banks in recent years. 

The material consists mainly of littoral drift in the form of fine 
sand and shell. Alluvium and detritus has combined to consolidate 
the banks, although some retain a quicksand or shivering character, 
The detritus comes from the following rivers, which drain into 
the estuary—Thames, Medway, Crouch, Blackwater, Colne, with 
a catchment area of about 6,000 square miles. 

In the outer estuary, the banks and cross channels continue to 
change their situation and character. These changes may be of 
a gradual or long term type, while others are of short periodical 
type, but none is of an acute or of violent activity. 

These main estuarial channels are the West Swin, Barrow Deep, 
Black Deep—and the tidal Thames receives its main supply of 
sea water from them. The tidal prism which passes southward 
through the North Sea brings the semi-diurnal high waters and 
low waters to the Port of London. 

This main tide enters the North Sea between Scotland and Nor- 
way, the Channel tide via Dover Straits having little, if any, effect. 
In the Flemish bight the progress is rotary in character and an 
amphidromic point, where the lunar semi-diurnal constituent has 
zero range, occurs in the centre. The range of the semi-diurnal 
tide increases in all directions from an amphidromic point, so 
that in the Thames Estuary it may reach 18 feet. 

The tidal wave which arrives in the Estuary via Straits of Dover 
is therefore a small contribution to the whole estuarial capacity 
and as it arrives later it joins for a short period the retreating or 
north-going stream and thus creates the cross cut channels and 
swatchways which in some places divide the long sandbanks. 

It was at the border line of the sea and river deposits that 
these dredging problems gave most concern, because of the un- 











Thames Estuary and 


certain history of this area from previous hydrographic surveys 
and the exposed waters in which the dredgers must work, 

It is to this particular area in Sea Reach—8 miles in length, with 
a mean width of 3.4 miles of Estuary bank to bank—that the 
following details are directed. 

For several ages the Thames has been laying down its silt and 
spreading it over a wide area in this locality, which is of the 
typical bellmouth formation. 

The natural corollary to such a bellmouth is the dissipation of 
tidal energy for the discharge. The most suitable design for a 
dredged channel of 8 miles curvature was the primary considera- 
tion, so as to harness the natural flow when dredged. 

It should be kept in mind that only a small fraction of the water 


passing out of the Thames on discharge is fresh water. As a 
matter of comparison, the figures are as follows:— 
Measured through ,; Salt water: Spring tide discharge 
a cross section at 65,556,000,000 galls. per 12 hours. 
Gravesend Fresh water: Standard discharge 
1,357,000,000 galls, per 24 hours. 


When a chart of Sea Reach was made in 1894, it showed that the 
region referred to was encumbered with sands having no defined 
deep water channel, and that the river and sea currents spread 
over it irregularly with depths for navigation which varied near 
the centre from 18 to 24 feet at Low Water Ordinary Spring Tides. 

The situation for a dredged cut was complicated by the 
proximity of the River Medway, which lay on the south side of 
the Estuary. 

The material deposited in the locality under discussion consists 
of very fine grain, and measures:— 


Parts per 100,000. Grains per gall. 


At Barking ee 11.52 = 8.06 
At Southend Pier ... 1.40 0.98 


The determination of the weight of dried sediment per unit of 
volume of wet silt was as follows:— 


(1) 1,500-ft, N.W. of Nore Lightship 1,087 , Ounces § (avoir- 

(2) 5,200-ft. E. of No. 1 Buoy 1,090 | du poids) of dry 

(3) #,000-ft. E. of No. 2 Buoy 970 - material per 

(4) 5,000-ft. E. of No. 3 Buoy 1,186 | cubic foot of wet 
silt. 

Nos. 1, 2 and 4 are all fine silt; but No. 3 contains a slight per- 


centage coarse particles. 

The Thames flows through chalk and the London clay. The 
amount in suspension is normally 8.06 grains to the gallon in the 
middle reaches of the river as compared with 42 grains to the 
gallon in the sea water channels. 

In the years 1901-4, arising from a Royal Commission of Inquiry, 
a scheme was put forward to control the area shown on the plan 
by training walls, and by this method the principles which govern 
the flow of the tidal Thames from Teddington to the Chapman 
Lighthouse were to be extended by half-tide revetments into the 
sea and the entire main approach channel brought under regula- 
tion with the assistance of dredging to be undertaken after the 
walls or revetments were constructed. The problems which the 
scheme raised in relation to cost, accompanied by the possibility 
that dredging alone might be sufficient to ensure a deep channel, 
caused this revetment scheme to be laid aside by the predecessors 
of the Port of London. By this decision a large and unnecessary 
expenditure was avoided. 

In 1909, the Port of London Authority took over the control of 
river and locks, 

The highly successful opening of the Gironde estuary by dredg- 
ing was not available for comparison or consideration in 1922 when, 
after the war, the Port of London Authority entered upon its 
dredging tasks. Attention, however, has been drawn to the suc- 


cessful completion and self-maintenance of the Ambrose dredged 
channel at the approaches to New York, which is devoid of revet- 
ments or artificial training walls. 

For many years river engineers had previously adopted the 
training wall or revetment for estuaries. 
of the Seine. 


Well-known are those 
Liverpool had adopted similar methods for the 
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Mersey. In the estuary of the River Ribble in Lancashire, tr. in- 
ing walls have been constructed to control the direction, depth 
and width of the main entrance channel. But when compar.son 
was made with the Thames and such estuaries, the more we foind 
an absence of comparative factors whether in range of tide, velo ity 
of currents and other phenomena. For instance, although the 
mean seaward course of the tidal Thames is east, it has a propensity 
to hug its northern or left bank in the principal reaches. Whether 
this is an affiliation remaining from its early connection with the 
primordial River Rhine is a matter for conjecture. It occurs in 
Long Reach, St, Clement’s Reach and Sea Reach, 

The tidal Thames, in its outward course, persistently runs hard 
on the north bank in Sea Reach before it debouches into the estuary. 
This has caused a deep water frontage there, and consequently for 
several miles jetties have been erected to accommodate deep 
drafted ships. These jetties have come to act as groins to prevent 
further scour of the river bank, so that erosion has been arrested 
for the greater part. At Canvey Island, however, which is the 
eastern terminal of the Thames sea wall, where jetties have not 
until recently been constructed, there has occurred on the left 
bank, during the last 100 years, a northward erosion of 400 feet 
by the action of the tidal stream, and the river wall has been 
reconstructed and set back landwards in consequence. 

From ancient charts, it was found that the tidal river course 
was at one time more sinuous and that the stream, on rounding 
the Lower Hope Point in its outward course, took a penultimate 
swing to the south, and, in recurving, finally discharged to the 
north of the present axis line. This northward course accounted 
for the old channel in the Leigh embayment, which closed up in 
the 19th century with the straightening and consolidation of the 
Blyth Sand. 

The research which was undertaken in 1901 and continued until 
1904 was related to studies of a model of the river and estuary 
from Teddington to the Nore Lightship. The upper portion of 
the model was a fixture, at the lower end a flexible joint connected 
it to a large reservoir which was alternately raised and lowered 
by suitable mechanism in such a manner that the water contained 
flowed up and down the river like the true tidal currents. 
(Crutwell’s Report, 7th January, 1904.) In order to make the 
working of the model as true to nature as possible, a continuous 
stream of water was introduced at the Teddington end (70 statute 
miles from the Nore) and another stream lower down to repre- 
sent the combined inflow of the various lower streams below 
Teddington, The horizontal scale of the model was 6 inches to 
the statute mile and the vertical scale 32 feet to an inch. The time 
scale of the model corresponding to these scales by a mathematical 
law was 1-540th of the natural time. In other words, as many 
tides could be observed in one day’s working of the model as 
would occur in 540 days of actual time. 

The first series of experiments consisted in running the model 
for several consecutive days, during which period the velocities 
and directions of the tidal currents, and the varying periods of 
flood and ebb at the different points of the river, were carefully 
noted. Attention was chiefly directed to that portion of the river 
and estuary between the Chapman and the Nore. 

Previous to the making of this model, the remedial measures 
referred to on a previous page had been recommended, by which 
training walls were to be carried out to sea across the sandbanks. 
By experimenting with miniature training walls on the model, after 
experiments of free flow had been conducted, a conclusion was 
reached that the training walls would not be of any material 
benefit, certainly on the alignments and directions proposed. 
Furthermore, the disproportion of the grains of sand used, not- 
withstanding a special refining process, were found to be too largé 
to be carried along by the currents, so that no actual depositing 
or shifting of the shoals were discernible. With these elements 
unproved, and the high cost of the training walls, which at that 
time was estimated at £843,280, no further consideration was given 
to the training wall proposals. 

In justice, therefore, to the advocates of estuarial models, the 
mechanical results obtained by this model appear to have dis- 
proved the need of artificial training walls as a solution to the 
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problem of a navigable outlet in the bellmouth of Sea Reach, 
This paper will show that the results 40 years later were such that 
the rejection of the training walls scheme was fully justified. 


Ambrose Channel, New York, and Yantlet Channel Compared 


Reverting to the dredged Ambrose Channel at New York, it will 
be observed that the tidal range there is approximately one- 
quarter that of the Thames Yantlet Channel. This may be 
regarded as a point in favour of the supply of oceanic water which 
enters by way of Hell Gate through Long Island Sound into New 
York Harbour, thus adding to the outflow of the Hudson River, 
may be claimed as an asset in tidal circulation for the Ambrose. 

The River Hudson’s flow lies between 1,080 million gallons per 
day average, and 129,600 million gallons per day in flood. The 
Thames’ flow lies between 300 million gallons per day average 
and 10,000 millions gallons per day in flood. In times of extreme 
drought, the flow has fallen to 100 million gallons per diem and 
for a brief period of frost to somewhat less. 
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The success of the United States engineers in dredging this 
channel under factors of small tidal range and exceptional curva- 
ture were encouraging as far as comparisons with the Thames 
Yantlet scheme permitted. Let us compare the relevant con- 
ditions: the beds of both channels are composed of alluvium and 
sand, and are approximately the same length: 7 to 8 miles. The 
Ambrose Channel is 40 feet deep below Mean Low Water, with 
a tidal range of 4-ft. 6-in., while the Yantlet is 30 feet deep below 
L.W.O.S.T., with a tidal range of 16-ft. 10-in. 

The present dredged Yantlet Channel differs from the Ambrose 
and Mersey Channels chiefly by its small variation in course alter- 
ation for shipping. There are no sharp bends in the Yantlet 
development. 

From data supplied by the Conservancy, the Thames sends into 
the tideway about 53 thousand tons of silt per annum decending 
the river by stages to the estuary, a quantity being intercepted by 
dredging in the middle reaches. 

In winter (February), with a mean fresh water discharge during 
the experiments of 2,350 million gallons per day, the time taken 
for a sub-surface float to reach the sea from Teddington was 
about 53 days, and during its progress down stream the float 
covered in the zig-zag of the flood and ebb tide a distance of 202 
miles. 

In summer (June), with a mean fresh water discharge during 
the experiments of 577 million gallons per day, the time taken 
for a sub-surface float to reach the sea from Teddington was about 
19 days—approximately four times longer in transit than in 
winter, and during its progress down stream the float covered in 
the zig-zag of the flood and ebb tide a distance of 844 miles. 

The lunar conditions and tidal selection were similar and both 
floats were placed at Teddington the tide held and starting point 
at High Water. 

It is known that nature tends to augment improvements arti- 
ficially created in dredged tidal channels, provided the alignment 
or curvature is satisfactory. Proof of this axiom is found in the 
new Yantlet Channel, which has the following features for natural 
preservation :— 
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(1) That the dredged cut for the greater part of its ler th 
lies parallel to the alignment of the elongated 24 ‘cet 
banks on either side of it. 

(2) That at its seaward end the curve is in conformity \ ith 
the strong tidal stream running to and from the \\ st 
Swin and Barrow Deep. 

Arguments were advanced in the early days of discussion * :at 
a straight cut across the banks should prove to be successfu! on 
the principle that a projectile passing through a straight tube in 
the manner of the schoolboy’s pea-shooter would be travelling in 
the direction of maximum energy. But tidal energy is sinuous and 
may be discontinuous, so that retention of the sinuous watercourse 
recognises the energising forces in the tidal cycle peculiar to each 
locality. It became apparent on study of the reverse stream tliat 
the vigorous flood tide would brush past any entrance placed 
transversely to it and would not feed it. Earlier experiments 
dredging went to prove, in fact, that if a straight east-west cu 
were made, the mouth would be again silted up by the contours 
asserting their pointed formations at the mouth. Next our study 
was devoted to the avoidance of convex and concave bends in 
the dredged channel. Previously we had experience in the upper 
reaches in the waterway of this tidal-hydraulic phenomenon and 
its variants. We discovered that if a change of direction of less 
than ten degrees in channel curvature could be secured, then no 
appreciable convex-concave formations will develop at the bends, 
In the curvatures of the Yantlet Channel, the consecutive changes 
of course are less than ten degrees in variation, 


& 5 


Surveys and Fundamental Investigations 

As to river gradient: The bed of the tidal Thames between 
London Bridge (which fixes the river bed navigation upper zero) 
and Gravesend falls approximately one foot to the mile. The 
lowest low water occurs at or near King George V Dock in Galleons 
Reach, midway between London Bridge and Gravesend. This fall 
of the river bed, when related to the land levels, required close 
examination in order to examine and eliminate conjunctive error 
in land level and tide level. In this research we had at our dis- 
posal the remarkable work of Mr. Lloyd, who had been employed 
in levelling the Isthmus of Darien. Mr. Lloyd levelled the south 
bank of the Thames tideway from Sheerness to London in the 
years of 1827-28-29. This work was published in the transactions 
of the Royal Society of London in 1830¢and consisted of a line of 
levels stretching along the south bank of the tideway for a distance 
of about 40 miles. During the three years which was occupied 
in levelling, often interrupted by weather conditions, he conducted 
a complete series of sea-level observations at Sheerness. 

The primary Government levelling, in the years 1840-1860, of 
England and Wales, enabled the levels of Mr. Lloyd to be joined 
to the north bank, Further, in 1919-1921, came the second 
Government geodetic levelling of England and Wales. Between 
1830 and 1921, the Thames tidal levels had considerably changed, 
due to the excavation of approximately 60 million cubic metres 
of solid material from the river course by dredging. These tidal 
changes were affecting the low waters and high waters over the 
entire regime of the river. Nevertheless, the early datum levels 
on the land at Sheerness, which is at the mouth of the river, proved 
of considerable assistance in building up the relation between 
range and phase and were of the greatest assistance to us in 
balancing the values of low water spring tides, the datum to which 
our dredging is taken and in co-relating the change which has 
occurred in the times of high and low water with increase of range 
and other factors in 100 years. 

The work of the Second Geodetic levelling of England in 1919-21 
levels gave accuracy for both sides of the river mouth which the 
earlier figures could not supply, so that the dredging plans were 
on a sure foundation. 

Having checked the precise datum for dredging, the next 
problem was to consider the best possible route for the dredged 
cut conformable to nature. 

In the western sections, where Sea Reach Buoy No. 3 is now 
situated, the early surveyors’ charts showed an elongated pool 
which retained its situation and character, notwithstanding con- 
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Geaeral View of Shipping, King George V 








Photo courtesy P.L.A 
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View of the S.S. Mauretania (over 35,000 tons gross) turning into the King George 
winding waterway of about 15 miles, without tugs, and 40 miles from the sea 





V Dock in 1939, the ship making the passage from Tilbury 
Tugs were only employed to dock the ship 
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siderable changes elsewhere. This pool formed the key point for 
the extension of the channel through the sandbanks, proved by 
precise ground level current observations during the ebb tide dis- 
charge. 

Sea Reach at this area shows three strong formations: On the 
north (1), the Warp—a deep cul de sac terminating near Leigh 
Creek; (2) on the south, the Great Nore Deep; and (3) in the 
centre, the broad area of irregular flats where the dredged channel 
is now situated. 

Surveys made by Admiralty Surveyors between 1775 and 1895 
showed variation in the shape of these banks, with a tendency as 
time went on to congestion and siltation. 

The following fundamental investigations were pursued :— 

(1) General knowledge of the geological formations, 

(2) History of hydrographic surveys for approximately 150 

ears. 

(3) a of the experiments with mechanical models 
in forecasting estuarial behaviour. 

(4) Comparison with other estuarial dredged channels where 
training walls were absent, with special reference to the 
Ambrose Channel. 

(5) Precise datum levels from land surveys to establish tidal 
accuracy. 





There remained some essential hydrographic data to eliminate 
trial and error as far as possible. 
This hydrographic research required fell under the following 
details :— 
(1) Testing of the nature of river bed by snapperlead, fol- 
lowed by soundings, charting contouring methods. 
(2) Tidal research. 
(3) Surface currents, their direction, duration and force. 
(4) Ground currents, their direction, duration and force. 


Charts, Soundings, Contouring, etc. 


Since the commencement of the surveys by the Port of London 
Authority, charts of Sea Reach have been drawn to the same scale 
as the surveyors’ sheets (6-in. to statute mile). For accuracy, a 
special triangulation was undertaken to remove any primary in- 
accuracy and to co-ordinate the north and south banks, 

Soundings were taken by means of a manganese bronze wire 
marked every 6 inches on the hand lead system. This method 
has been supplemented by the Echo Sounder. The nature of the 
river bed was explored to verify its quality, and for this work a 
snapper-lead was used. This implement, used in submarine cable 
work, saves dredging when it is desired to obtain merely a sample 
of the bottom. It consists of a heavy weight sliding over a tube 
with two brass spoons at its base, these being kept open by a set 
spring until the weigh falls on the river bed, when the spoons 
close and bring a deep thrust sample to the surface. 

By this method a complete series of surface bed samples were 
obtained, which showed that the material was too fine and 
flocculent for sand pumps but ideal for bucket dredging. These 
determinations were continued seaward until the sand and shell of 
the littoral drift were encountered. 

We found that the deposits laid down by the Thames and those 
of the littoral drift were easily identified. 
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Geologically, the lower Thames basin is not difficult to drec 
the following being the over-lay on chalk:— 


1. Alluvium: Modern to the Bronze Age and post Ror an 
deposits 45 feet thick. 

Neolithic—2000 B.C. ) 40 feet 

Mesolithic—3000 B.C. j thick 

Pleistocene—about 15 feet thick lying about 
30-45 feet below Low Water. 


The variations of the current in the modern tideway have 
removed most of the Bronze Age and Mesolithic deposits, so that 
the modern sewage-laden detritus now lies on the surface. 


sf, 


2. Clay and Peat: 


3. Gravel: 





Tidal Research 
Southend-on-Sea 
(a) The range of tide at mean springs= 16.8 feet. 
(b) The range of tide at mean neaps =10.8 feet. 
These ranges are taken at the seaward end of the dredged 
cut, where also the tidal stream observations were taken. 
(c) The period of slack water at Nore Lightship, from a series 
of observations occupying forty-four high water periods and 
forty-three low water periods, from surface to ten feet below 
surface, was found to be nineteen minutes. 


The Great Nore Towers. 
a war-time anti-aircralt 
approximately — on 
the site of the old Nore 
Lightship. 


lort, 


Southend-on-Sea—Tidal Levels 
Datum of Soundings Zero (approx. 20 feet below Trinity High 
Water Level) :— 


Lowest Recording level a a. | 
Mean low water Spring Tides ... + 1-ft. 1 -in. 
Mean low water Ordinary Tides... + 2-ft. 6}-in. 
Mean low water Neap + 3-ft. 10 -in. 
Mean Tide Level ae aa 
Mean high water Neap Tides ... +14-ft. 8 -in. 
Mean high water Ordinary Tides... +16-ft. 44-in. 
Mean high water Spring Tides +17-ft. 11 -in. 
Highest Recorded Level + 22-ft. 6 -in. 


N.B.—Tides referred to as Ordinary Tides are a computation 
and mean of all tides. 


Tidal Constants 
Based upon time of High Water and Low Water 
at London Bridge 
High Water, Southend 
Low Water, Southend , 
on Spring Tides. 
High Water at Southend occurs about 1 hour before King 
George V Dock, the destination of the larger liners, 40 miles from 
the Nore Light Ship. 


Surface and Ground Currents 


As previously described, the surface currents on the flood tide 
strike the apex of the Yantlet Channel banks and split into thre: 
parts. One part continues a northerly curved course close to 
Southend Pier, filling the cul de sac on the north side of the estuary. 
The second curves southward, filling the Great Nore pocket and 
also the River Medway. The third or middle branch flows into 
the Thames estuary with considerable vigour, but does not hav: 


1 hr. 26 mins. 
1 hr. 56 mins. 
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coiiplete unity of direction until No, 3 Buoy is reached. Before 
reaching this position, the surface currents vary from the mean or 
cenire line of the tide by 5 to 10 degrees, 

On the ebb tide, the surface currents debouch first on lines 
parallel with the threads of the under current and enter the dredged 
channel. Secondly, as the ebb tide gains momentum, the stream 
takes a northerly run, following the receding main tidal ebb through 
the West Swin and Barrow Deep. This run to the north may be 
as much as 18 degrees from the dredged channel alignment, but 
usually it is less, about 8 degrees. 

As the tide falls, the higher banks become depleted of water 
and the drainage area of the dredged channel draws the tributary 
currents towards it, so that, during the last quarter of the ebb 
tide, the stream runs mainly in the dredged cut, following the 
curves of the new alignment. 

in order to obtain (1) the direction, (2) duration, (3) velocity, 
(4) period of slack water, together with the continuous and dis- 
continuous stream lines, we have found the box-kite float the most 
advantageous. For this purpose a buoyant wooden frame, 
measuring 4 feet long by 2 feet square, is covered with canvas and 
immersed to the required depth, weighted so as to retain sufficient 
buoyancy and so remain at the level decided. If surface currents 
are being measured, the float is kept under water sufficiently to 
escape wind pressure—the float having a small flag incapable of 
collecting the wind. 

When ground currents are being measured, the canvas box float 
is weighted until buoyancy just esential for floatation 1-ft. above 
sea-bed has been obtained. The surface indicator is connected to 
the submerged box float by a fine wire and consists of a thin pole 
carrying a small flag incapable ef pulling the ground float by the 
greater velocity of the surface current. 


Tidal Predictions and Calculations 


The improved degree of accuracy which the Port of London 
Tide Tables now show has been secured by careful supervision of 
the automatic tide gauges at Southend, Tilbury and Tower Pier. 
These gauges provide the dimensional data upon which predic- 
tions are founded. 

Tide gauges existed for hydraulic purposes for many years, but 
for the pilotage of the deeper vessels, special tide gauges have 
recently been installed. These several installations may be separated 
into three categories: 

(1) Automatic gauges recording graphically the rise and fall 
of tide at suitable river stations, for hydrographic 
purposes. 

(2) Automatic gauges recording the artificially controlled river 
or dock levels, as at Richmond Lock and Royal Albert 
Dock. 

(3) Visual natural range gauges for pilotage night or day, the 
visibility of the figures being about } mile, showing to the 
navigator the changing tide level continuously. 

Throughout the tideway, occasional perturbations occur in a 
marked degree. These are invariably due to severe meteorological 
disturbances sometimes operating off the north-west coast of the 
3ritish Isles. The Straits of Dover appear to function as a sym- 
pathetic barrier to these tidal disturbances, and the Thames 
Estuary, being in close proximity, registers these local reactions. 

On the 19th October, 1935, an intense depression travelled from 
he Atlantic and on that date was centred over the North of Scot- 
land. The disturbance of the tidal levels in the lower part of the 
North Sea was such that the tide wave in the Port of London 
lost for a period its normal character with the effects seen on the 
urves. 

The Automatic Tide Gauge at Southend was made by Cary 
Porter and established in 1912. It is of the horizontal drum type, 

1 float operating the pen, the clock revolving the recording drum 
ne complete revolution in 24 hours. The gearing reduces the 

dal movement to a record of half-an-inch to one foot vertical, 
nd one inch to the hour horizontal, the scope being equal to a 

lal range of 29-ft. 
_ The automatic gauges at Tilbury, 17 miles, and at Tower of 
ondon Pier, 43 miles respectively landward of Southend, are 


of the same design. The clocks, which are lever type, receive 
special attention owing to vibrations which are inevitable from 
vessels manoeuvring in the vicinity. At Galleons Reach, situated 
33 miles landward from Southend, an automatic electrical recorder 
established 1912 is fitted to show by remote control the variations 
of water level in the tidal basin with reference to the river levels 
for dock impounding purposes. 

For determining the non-harmonic constants, we have recently 
examined the tidal slope at several points of the river from syn- 
chronous readings of the automatic gauges. From this diagram, 
the position of maximum range of tide is clearly demonstrated as 
existing at Woolwich (King George V Dock). Moreover, it will 
be observed that the face of the Tidal Thames is more frequently 
a changing sinuous surface than a direct slope. 

Early in 1926, inaccuracies having been noted by the tidal 
occurrences, a comparison was made by Roberts of the 1911-1912 
figures with those of 1925 and it was found that, during that 
interval, the times of high water for Old Swan Pier, situated above 
London Bridge, had advanced 5-10 minutes and low water 3-5 
minutes, also that an increase in the range of Spring Tides had 
taken place. This acceleration of tide was probably due to dredging 
and other river improvements. 

It should be noted that the Old Swan Pier tidal records had 
been used as the basis of tidal computations for the period men- 
tioned and previously thereto. The situation of this gauge was 
unfavourable for tidal levels, as the structure of London Bridge 
affected the levels so that on the ebb tide there was a slight lagging 
of the tide and, on the flood, a weir effect, producing an untrue 
curve. 

In 1926, the River Committee gave authorisation to transfer 
future tidal predicting to the Liverpool Tidal Institute, relieving 
the Authority from the uncertainty of private computing, The 
tidal Institute at this time installed a much improved tidal pre- 
dicting machine and was enrtusted with similar tidal prediction 
problems for the British Admiralty and certain important com- 
mercial ports. It was found in 1929, when the revised values were 
received, that the times of high and low water were still susceptible 
to improvement at London Bridge and to a smaller extent at 
Southend-on-Sea. 

It was thereupon decided that the prediction required a broader 
period basis than one year’s analysis. It was also proposed to use 
Southend, where the movement of the tide was free, as the major 
station instead of Old Swan Pier, and consequently the records 
for the years 1926-1928 inclusive were analysed and form the 
basis of present-day predictions. 

It was again proved in 1929 that the travel of the tidal wave 
between Southend and London Bridge had been, with recent 
improvements, accelerated by 4 mins. at high water and 8 mins. 
at low water, which was probably due to the removal of 1} million 
cubic yards by dredging in Woolwich Reach during the interval, 
1925-1929. In 1931 it was further noticed that a constant difference 
was found between predicted tides and recorded tides for certain 
months of the year. The Tidal Institute was asked to investigat 
further and advised that corrections were necessary to the pre 
dictions for the years 1932 and 1933, reaching the maximum 
correction of 7-ins. on the high waters and 6-ins. on the low watcrs 

The recorded tides for the years 1933 and 1934 were again com 
pared with those predicted, and it was found that 70% of the high 
water Springs were within 10 mins, of times and 65.9% within 
6-ins. of height. 

The predictions for 1934 were not a great improvement on 1933 
at Southend and London Bridge, and this was pointed out to th: 
Tidal Institute. 

In 1936 the Tidal Institute thereon recommended that new 
analyses be made for Southend and London Bridge at regula: 
periods every three years (in place of using one year) as is tli 
practice at Liverpool, Avonmouth and Southampton, and this was 
done, comparing 1934 with 1931. Should it be considered 
desirable, the question of a further analysis after this period could, 
of course, be reviewed. 

During 1939 further comparisons of the actual 1938 tides tor 
London Bridge and Southend were undertaken, with improved 
results, 








The triennial examinations should further improve the difference 
between predicted tides and the actual occurrences. The estab- 
lishment of Southend as the standard for comparison should also 
increase the general accuracy. 

Further embanking of the Thames in the narrow reaches of the 
river would tend to raise the high waters in the Pool of London. 

The following are the approximate changes at London Bridge 
effected by embanking and channel improvement in the last 100 
vears:— 

Level of Low Waters has fallen 1-ft. 7-in. 

Level of High Waters has risen 11-in. 

Increase of range: 2-ft. 6-in. 

Acceleration of tidal wave between Southend and London 


Bridge is as follows:— 
Times of Low Water have advanced 31 mins. 
Times of High Water have advanced 38 mins. 
Dredging 
When the Port of London Authority entered upon its respon- 
sibilities, the main dredging fleet consisted of five non-propelled 





One of the P.L.A. fleet of Bucket Dredgers, with hopper barge alongside, 
at work in Tilbury Dock Basin. 


ladder dredgers, all of which—except one—had bow wells, their 
maximum dredging depths being mostly 45 to 50 feet, with one 
capable of dredging 65 feet. Bucket capacities were mostly 20 to 
27 cubic feet, and displacement of the craft varied from 900 to 
1,760 tons. The material raised was deposited at sea, 24 miles 
from the excavation, by seagoing hoppers—the bucket dredgers 
being non-propelled. 

Costs of the basic dredging approximated 1.25 shillings per 
cubic yard and were divisible at (1) raising, threepence, (2) 
depositing at sea, elevenpence. These costs included all running 
costs, interest and sinking fund charges; delays from bad weather 
which increased costs of depositing, in particular. 

Present day results continue to be gratifying. The Admiralty 
Chart for 1948 shows a further gain in depth amounting to approx- 
imately 5,847,922 cubic yards from natural scour below the dredged 
level of 30 feet at Low Water Spring Tides. 

Selected soundings show that, for the 8 miles of channel 
referred to in this report, the mean increase in depth is 33.4 feet 
and the width of the channel remains at equilibrium at 1,000 feet. 

During the recent war several vessels were sunk in and near 
this dredged channel, but the stability of its course has not been 
affected. The removal of these wrecks is approaching completion. 

During the dredging, heavy weather created delays in per- 
formance, and on several occasions the steam hoppers were 
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required to circle around the bucket dredgers pouring oil on the 
sea surface to calm the breaking water until the storm subsidec 
Wrecks of vessels sunk and destroyed by explosives cre 
encountered in the dredging, but the massive strength of two of the 
dredgers were able to cope with the metal and framev ork 
encountered. 
Altogether four such wrecks were demolished by the dredger 


Velocity of Current in the Dredged Channel 


Comparison between Flood and Ebb Tide current observations 
in the Yantlet Channel at times between 1} hours before and aiter 
Low Water to 3 hours after Low Water, i.e., half tide, at a level 
of 1 foot above the channel bed during December, 1938, shows 
that the Flood Tide is the stronger, the speed increasing from 1.4 
and 1.0 knots to 1.8 and 1.7 knots on the Flood and Ebb Tides 
respectively, at the aforementioned times of observation. The 
surface currents may have exceeded in velocity those at the 
bottom by as much as 90%. 


Conclusions 


No fundamental laws have been assailed or the aid of expensive 
training walls invoked. The estuary remains free in the hydraulic 
sense, Since the original dredging of the Yantlet Channel, natural 
scour has increased the depth from 30 feet to 33 feet 9 inches 
(mean of all sections) and the natural gain from scour since the 
channel was formed by dredging exceeds 5 million cubic yards. 

The prospect of future self-maintenance appears satisfactory 
and the relation of length to width and depth is apparently in 
sympathy with nature. 

The geographical position which placed this development 
where the flood and ebb streams are nearly equal in duration has 
proved to be no disadvantage and the dissipation of tidal energy 
of the ebb tide due to the bellmouth has been partly counteracted 
by the stability of the channel bed, which collects and contains the 
stream on the last and vital quarter of the ebb tide, without 
erosion of the sides. 

Owing to its curvature and alignment, the channel collects the 
full vigour of the flood stream, which also helps to maintain 
depth, being on the average stronger than the ebb. 

Those responsible for estuarial management may therefore find 
in this Thames research some data of service to them in coping 
with the problem of free flow and artificial channel development. 








Control of Clyde Ports 


Docks Executive to Discuss Unification 


Members of the Docks and Inland Waterways Executive of the 
British Transport Commission are to visit Glasgow and the Clyde 
area on February 6 and following days. 

The Executive will be represented by the following members: 
Sir Reginald Hill (chairman); Sir Robert Letch; Mr. John Dono- 
van; and Sir Hector McNeill. 

In December, 1948, the Executive conducted a review of the 
trade harbours of the Clyde area, and subsequently the British 
Transport Commission decided, on the advice of the Executive, 
that a scheme of unification should be prepared. The present 
visit of the Executive is for the purpose of consultation in accord- 
ance with Sec. 66 of the Transport Act, 1947, which provides that 
a scheme may be prepared in consultation with the harbour author- 
ities concerned and with representatives of shipping and traders 
actually using and workers actually employed in the harbours to 
which the scheme is to relate. 

In this context the Clyde area may be regarded as embracing 
the River and Estuary of the Clyde from Glasgow to the Cumbraes 
with the addition of the River Cart; consideration will also be given 
to the desirability or otherwise of including the Ayrshire ports. 

Members of the Executive will consult with the parties concerned 
in Ayr and Troon on February 6, in Ardrossan on February 7, 
in Glasgow on February 8 and 9 and in Greenock on February 10 
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Some Factors affecting the Turn-round of 


Shipping at British Ports’ 


By R. J. HODGES, M.Inst.T. 


(General Manager and Secretary, Mersey Docks and Harbour Board). 


In the first place, it should be emphasised that a port is not 
a terminus but is essentially a point of transit for seaborne traffic, 
and its operations must therefore be kept as fluid and flexible as 
possible; a port is the place where goods are transferred from ship 
to shore, from shore to ship, of from ship to ship. The transit 
sheds through which most of these operations take place must, as 
an over-riding principle, be maintained as such, and must not, 
unless there are the most exceptional circumstances, be used as 
warehouses. Transit sheds do act as very temporary cushions in 
the passage of cargo, but the warehouse facilities of a port are a 
necessary adjunct. Some of these warehouses are also used as 
‘“‘cushions’’ in the process of transporting goods from the place 
of origin to their destination, whilst others are in the nature of 
termini. Ships, ports, and the various forms of inland transport 
are linked together. Each are dependent on the other two. 

Until the passing of the Transport Act of 1947, I would not 
have suggested that the type of ownership of a port had any par- 
ticular bearing on the turn-round of shipping, but with the 
possibility of grouping or nationalisation of ports, | am bound 
to say that any attempt to over-centralise or to group the control 
of ports must be looked upon with the gravest suspicion, unless 
positive proof can show an operating advantage either in the way 
-of efficiency or economy. Nothing that has happened since the 
war in this country has convinced. me that any worthwhile 
advantage is obtained by removing or interfering with local control. 


‘The Main Factors 
The main factors affecting the turn-round of ships may, for 
simplification, be divided into four groups:— 

(1) The prompt and safe placing of a ship alongside a quay. 

(2) The availability of enough efficient facilities for the handling 
of cargo out of and into the ship, on the quay and into or 
from the on-carrying form of transport such as rail, road, 
coasting or inland waterway vehicle or vessel, 

(3) The sufficient quantity and quality of labour concerned with 
all these operations. 

(4) The availability of adequate ancillary services such as 
inland transport, warehousing, stevedoring, ship repairing, 
ship supply, forwarding agents, and so on. 


(1) Placing the Ship 


The first requirement of a ship is that she shall be able to pro- 
‘ceed with minimum delay to her port of discharge or loading, and 
therefore the port must maintain a safe and convenient waterway 
between the open sea and the berths. This involves the pilotage 
service, maintenance of navigable channels, and their buoyage and 
lighting. 

One of the problems with which all ports are now faced is the 
tendency for deeper drafted ships to be built. I do not know that 
ship designers sufficiently appreciate that ships are large contri- 
butors to the cost of building and maintaining the ports which 
serve them, and therefore the additional cost of deepening and 
widening channels, dock entrances and the docks themselves 
largely falls on the running expenses of the ship which uses them. 

Some ports which were severely damaged during the war have 
lost a considerable number of facilities in the form of transit sheds, 
quayside cranes, and warehouses. These losses have seriously 
affected the turn-round of ships, and owing to the restrictions of 
labour and material the necessary work of reconstruction and 
modernisation has been very much delayed. In fact, fine modern 
ships with increased efficiency and speed have been completed, 
and the full use of their greater efficiency has not been properly 
obtained partly on account of the lack of port facilities, and partly 





—xcerpts from a Paper delivered at a meeting of the Institute of 
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because of a falling off in the productivity of labour. This latter 
factor is worldwide and not peculiar to this country. 

(2) Handling Facilities 

With regard to provision of modern equipment to satisfy the 
demand for improving the turn-round of shipping, no one in their 
senses would hesitate to develop modern mechanised methods if 
they could be assured that expenditure was economically justified, 
and that a reasonable return in economy and efficiency could be 
assured. The attitude of the work people, however, very often 
makes one pause before entering upon a heavy programme along 
these lines. No one objects to the work people getting the advan- 
tage of lightening their physical effort by the introduction of 
machinery, but there is more to it than that. We are entitled to 
get a cheapening of overall cost and a speed up in production. 

A port is a static instrument in the process of transportation, 
while ships and cargo are movable. If a port becomes too expen- 
sive there is nothing to prevent ships and cargo moving through 
more economical channels. The cost of constructing and main- 
taining a port is borne by the users of the port as a whole. Should 
the demands of one particular user be so great as to increase 
unfairly the general charges of the port, there is the danger of the 
position becoming unbalanced, and the port will lose some of its 
other customers. A port administration is continually trying to 
balance things up between the very many varying interests, and 
it is no easy matter to keep the position in proper proportion so as 
to ensure that all users are fairly treated. Nor has a port 
administration any control over the many national and international 
factors which may affect the normal flow of trade to which it may 
think it is entitled. Large sums of money can easily be spent for 
a particular purpose with a view to attracting trade through a port, 
and some entirely unforeseen circumstance occurs to upset what 
seemed a perfectly reasonable proposition. Thus anticipation in 
providing facilities to meet anticipated developments requires most 
careful study. 

(3) Labour Problems 


Probably the most important factor affecting the turn-round of 
ships is labour, and industrial relationships with labour. You can 
have the finest theoretical plan for a large organisation such as a 
port, with all the physical, financial, mechanical and structural 
details worked out almost to perfection, but unless you have your 
industrial relations in respect of labour properly organised, the 
whole of your effort may be completely frustrated. It is physically 
possible at any particular time to design and bring to fruition a 
machine guaranteed to produce what you want. If any part of 
the machine fails, you can provide it with a new spare part, or per- 
haps alter the design to meet some unforeseen factor. But every 
organisation and every machine requires an element of the human 
factor to start it, maintain it and keep it going. 

In dockland, schemes of decasualisation for dock workers were 
started as a war emergency in 1941, and when the war was over 
these schemes were embodied in one national scheme under the 
Dock Workers (Regulation of Employment) Act, 1946. It is 
clear from experience gained since the war that the new national 
organisation covering dock labour has still a lot of teething 
troubles. This was inevitable, and I have been told by a number 
of the older dockers that they are worried by the lack of respon- 
sibility of a large number of the younger men. It is not for me 
in a paper such as this to pursue all the complicated details of 
the present scheme, but it is only right to refer to them, because 
their bearing on the general problem of handling ships is so vital. 
In this connection, coasting shipping is particularly affected by 
port labour conditions, because a coaster is in and out of our ports 
continuously, and consequently the facilities of a port, including 
the labour conditions and output, and the port charges, are a 
paricularly heavy item in the voyage account. 

The economic aspect of the labour problem, as distinct from the 
human aspect, is of course of tremendous importance to the turn- 
round of shipping, so that time spent on ensuring that a happy 
industrial relationship is established with mutual respect and an 
honouring of obligations is not wasted. The largest part of the 
cost of turning a ship round in a port is accounted for by labour 
—a fact which at times is lost sight of by people who think mainly 
in terms of mechanics and statistics. 











Some Factors affecting the Turn-round 


introduction of a scheme of decasualisation with a 


The 
guaranteed wage, whilst a good thing in itself, imposed a financial 
burden on the industry and has added to the handling costs of 


ships and cargo. It is, therefore, essential that in return for the 
benefits conferred upon the men, and these are many and as good 
a> in any industry, there shall be a response from them in the way 
of a fair day’s work fora day’s pay, If the men as a whole would 
respond more fully to their obligations, it is arguable that the 
cost of the Scheme would be largely offset by the saving gained 
by increased productivity. 

Too often, however, are we hearing ship-owners complaining 
of the time taken to discharge or load a stated quantity of cargo 
now compared with before the war. We have progressed a long 
way in the mechanisation of operations and the provision of better 
gear and facilities, so that one is forced to the conclusion that labour 
is not yet making its proper contribution in the handling of out 
scaborne trade. This is adding to our handling costs, and con 
sequently our overall cost of living, and it seems to me that this 
fact is of much more importance than all the other factors con- 
cerned in the turn-round of shipping. 

lhe ready availability of labour and the flexibility of its employ- 
nent is of great importance to all shipping, especially to coasters, 
and there is no doubt that we have lost a good deal of flexibility 
as a result of decasualisation. How to regain such flexibility 
without undue exploitation of the men is one of the major problems. 


(4) Ancillary Services 

The availability and efficiency of a port is largely dependent 
upon the ancillary services connected with it. The rate at which 
a port can deal with cargo, and thus, shipping, is limited, among 
other factors, by the extent to which goods can be handled, distri- 
buted and collected through such services. This is a matter which 
13 perhaps not borne sufficiently in mind when criticisms are 
levelled at the ports for, quite often, a measure of responsibility 
lies with the other links in the chain which connects ships with 
factories and storage or consumption centres. 

As indicated earlier, a port is a transfer point and the transfer 
receptacle is the road vehicle, railway wagon, barge or coaster. 
To get the best results a balanced combination of all the on- 
carrying forms of transport is necessary, although, of course, in 
some ports, because of geographical or physical conditions, there 
is a preponderance of one particular form, I think it is true to 
say that the balance is increasing in favour of road transport—no 
doubt for very good reasons—and whilst I am against interference 
with the natural flow of trade, nevertheless dock rail facilities 
could with advantage be utilised to a greater extent than they are 
now, It will be interesting to see whether under the British 
Transport Commission some policy of co-ordination between road 
and rail transport will eventually emerge. 

[To play their proper part in the transport industry, it is 
essential that the different forms of transport are able to meet the 
demands made upon them by making available sufficient units 
without delay. One of the features of port administration is 
that there is always the danger of a bottleneck appearing to inter- 
tere with the smooth flow of trafic, whether it be import or export. 
Shortages do occur, but I think it is only fair to point out that the 
transport undertakings, like many other interests, have still much 
leeway to make up in maintenance and reconstruction which had 
to be neglected during the war. 

With regard to the use of barges and the coastwise services, this 
is dependent to a very large extent on local conditions and varies 
as between the ports. London, with its vast system of waterside 
warehouses and wharves, is perhaps the best example of the use 
which can be made of overside work to and from barge. The 
future of the inland waterways is a subject on its own and one 
which is already receiving attention. With this is linked the 
possibility of extended use of barges, but economic considerations 
weigh very heavily on this question. The coasting services, in 
keen competition with the land services, play a most useful part 
in the scheme of transport and must be retained as a distributive 
agency, not only between mainland and islands, but also round 
our coasts. 
lhe main concern just at present, however, is not with regard 
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of Shipping at British Ports— continued 


to the forms of transport, but with another vital port ancill 

viz., warehousing, The shortage of warehouse accommoda: on 
has been for some time and still is a chronic problem and, a- 1¢ 
clearance of cargo from quays, which in turn frees the ship or 
her export programme, is governed by the availability of adequ \t 
storage space, this feature has a serious effect on port w 

Besides the economic effect of such a condition, this can hv 
repercussions on transport as, if storage space is short, some: n¢ 
is always looking for the use of some alternative for housing «ie 
commodity concerned, and it is not past human ingenuity to 
think of using some form of transport for static storage purposcs. 
This, it must be admitted, cannot be an economic proposition 
and it can have a serious effect on the general turn-round of 


shipping. 

The transit quay and shed of a port is a very vulnerable =pot 
and successful operation means the intelligent use of the quay 4s 
the buffer between ship and on-carrying transport. It is the 


essence of good port management that the operation of the di-- 
charge of a ship, the reception of the cargo on the quay, and 
delivery from the quay should be so timed as to keep an even and 
steady flow through these various stages. In the reverse way with 
exports—the reception of cargo should be so controlled that the 
quay is only required to carry sufficient cargo to enable loading 
to be undertaken whilst providing space for the continued receiving 
of further cargo. It is not possible to provide accommodation fo1 
the complete shedding of an entire export cargo—something 
which I am afraid many people seem to think should be donc, 
These are ideals to be aimed at. To give effect to such aims entails 
a proper understanding of the whole operation by all the partie: 
concerned. 

Obviously the economic effect of the difficulties indicated ai 
very serious and a matter of concern to the port authority. Delay- 
to shipping and in movement of cargo, use of temporary accom- 
modation, all add expense to the cost of goods. No port can 
afford to have its charges so increased. 


Stevedoring and Other Services 

Another important tactor in port operation and the working ot 
-hips is the relationship between operators of stevedoring and 
other services and the port authorities, This relationship varies 
at British ports. At Manchester, for instance, all the work of 
handling cargo is undettaken by the part authority, in London 
some ot the work is so performed, whereas at Liverpool the port 
authority does not handle any cargo, except in the case of bulk 
grain discharged at its warehouses. This aspect of port work is 
of course, extremely important, as the ‘‘through-put "’ of cargo 
depends very largely on the efficiency of the operators. It should 
be borne in mind that the largest proportion of port charges is 
accounted for by discharging and loading costs, and in the port's 
interests, and in the interests of all connected with the port, it is 
necessary that these be kept as low as possible. Time lost by 
inefficient operators adds to the cost of ship and cargo. 

There is a school of thought in favour of a port authority's 
owning and operating the main ancillaries of a port. From my 
practical experience of port administration, there are occasions 
when a complete control of this or that ancillary service would 
appear to simplify the problems of administration, and for that 
reason the idea might be attractive at times. But on mature con- 
sideration, I firmly believe that there is a great advantage in 
decentralisation. of effort, and that the overall disadvantages are 
tar outweighed by the proper development of the individuality of 
the smaller unit, subject only to the provision of some control 
over general principles to avoid exploitation of a_ particular 
interest to the detriment of the common good. 

Conclusion 

I have attempted in this paper to deal with the most important 
aspects of port administration in relation to the problems affecting 
the turn-rouna of shipping. I have tried to represent the problems 
in a direct and fair way, and do not expect that my views will be 
received with universal accord. If, however, what I have said 
has contributed some food for thought on what must always be 
an interesting and ever-changing subject, my efforts will not have 
been in vain. 
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The Administration, Co-ordination and 
Development of United States Ports’ 


By ROBERT W. ABBETT 
(Partner, Knappen Tippetts Abbett Engineering Co., Consulting 
Engineers, New York, N.Y.). 


lnere have been several great periods of port development in 
the Cnited States, Each of these were characterised by and 
inseparably related to basic economic factors in the development 
of the country as a whole, These periods were evolutionary and 
ie not sharply defined as to dates. From a small beginning 
about 300 years ago, our total water-borne commerce of all 
classifications has grown to more than 430 million tons per year. 


Port Development in the United States 

[he first period of port development began with the estab 
lishment of colonies on the North American continent by England, 
France, Holland, and Spain. Port development in general 
followed the practices of the mother countries. Boston, because 
of its excellent harbour and because of the prosperity of the 
Massachusetts Bay Calony, was the most active on the Atlantic 
Coast. The Port of New York served the Hudson River Valley 
and Philadelphia served the Delaware River Valley and was also 
the principal gateway for the commerce moving overland to the 
westward, Although some port facilities during this period were 
constructed by local government agencies and leased or sold to 
private operators, this was the exception, and the majority of all 
docks were built and operated by shippers and merchants. The 
docks, of course, were designed for small sailing ships and pro- 
vided only the most meagre facilities for the mooring of ships and 
the handling of relatively small cargoes. This period extended 
roughly until about 1830. 

The second great period of port development extended from 
about 1850 to about i890 and resulted from the continuing rapid 
growth of the United States and the economic development of 
the entire country from the Atlantic to the Pacific Coasts, the 
rapid expansion of railroad transportation, and the development 
of the steamship. . The increase in the area and population of the 
United States, accompanied by great industrial developments, 
resulted in the increase in water-borne commerce, practically all 
of which was carried overland as railroad freight, This period 
also saw the development of the Pacific Coast ports, The great 
transcontinental railroads looked at the ports as their main sources 
of business. In fact, ports were considered to be inseparable 
elements in the railroad systems. For this reason, most of the 
port facilities during this period were built and operated by rail- 
road companies. This arrangement still exists in some of our 
most important ports. It followed, therefore, that the location 
of the major railroad terminals had a great influence on the growth 
of American ports. 

\"nrestrained competition between the railroads produced some 
undesirable results from the viewpoint of the port as a whole. 
Large areas of the waterfront in the possession of one railroad 
resulted in monopolies in shipping and regulatory measures were 
introduced to control freight rates, reciprocal switching, and the 
like. City and state governments, recognising the economic value 
vf the port to its tributary area, began in a large way to construct 
port facilities. Also many railroads began to encounter dis- 


advantages from their port operations and withdrew from this 


held of activity. Thus, in a third period of port development 
ginning about 1890, the extensive systems of municipal docks 
‘ere financed and constructed by City governments, In general, 


these were leased or rented to pier operators and shipping com- 
panies, In most instances, the revenue from the rental of publicly 
owned facilities was not sufficient to carry the cost of construction 


nd operation, but the indirect advantages which resulted to the 
ort areas were sufficient to justify the public expenditures. Thus, 
‘ 1 . “y*,* . - . 

ublic owned facilities comprised a sort of subsidy to encourage 
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commerce throughout their tributary areas. However, in a few 
important ports, the trend towards municipal ownership was not 
followed and facilities in these ports are largely privately owned. 

There are indications that the period of public-owned but pri- 
vately operated port facilities began to decline by about the end 
of the first World War, with the increasing acceptance of the 
idea of public operation of port facilities. These public operating 
agencies are variously known as Port Authorities, Port Commis- 
sions, Dock Boards, Port Development Commissions, Harbour 
Commissions, and the like. In general, however, their objectives 
and powers are similar in most respects. That is, they are 
authorised to purchase, construct or otherwise acquire port 
facilities, and to carry on all of the functions of port operation. 
It is perhaps too early to state definitely that this comprises a 
fourth great period of port development, but the increasing adop- 
tion of the Port Authority idea throughout the United States and 
the great accomplishments of many of these agencies in 
modernising and constructing new port facilities and increasing 
the volume of port commerce is convincing evidence to this effect. 

If we accept the idea that we are in the initial stage of a new 
great period of port development, it will be interesting to not 
the economic factors which apparently are producing it. Prior 
to about 1920, practically all port facilities were either constructed 
by railroads or by others with railroad transportation in mind, 
Little consideration had been given to the efficient handling of 
freight carried by motor trucks, Even to-day few marine ter- 
minals are well suited for the loading and unloading of truck- 
hauled freight. In the meantime, this class of shipping has been 
increasing rapidly. In the Port of New York, approximately 
50 per cent. of all general cargo is transported by motor trucks 
It is obvious that plans for the improvement of port facilities in 
the future must give prominent considerations to truck trans- 
portation. 

Since the first World War there has been increased emphasis 
on the United Merchant Marine and an unprecedented increase 
in the sizes of all types of ships. As a consequence, marine 
terminals must be considerably larger, berths and channels must 
be deeper and provisions must be made for the receiving, hand- 
ling and storing of larger cargoes. 

The period since the first World War has seen the intensive 
mechanisation of all types of industry in the United States, and 
this trend has extended to cargo handling equipment. Future 
terminals must be designed with increasing attention to mechanical 
methods of handling, storing and transporting cargo. The 
majority of all port facilities in the United States are largely 
obsolescent from the viewpoint of both modern cargo handling 
methods and service for truck traffic. However, large plans are 
in the making either to modernise or to rebuild terminal facilities 
in practically all of the major ports. In most cases these improve- 
ment programmes are being planned and carried out by centralised, 
public-sponsored port operating agencies. It is significant also 
to note that these changes have been accompanied by intense 
competition between the various United States ports for both 
foreign and domestic business. 


Harbours and Navigation Channels 

The Federal Government has recognised from the beginning 
that water-borne commerce, both foreign and inland, is essential 
in the overall economy of the United States. The Federal 
Government therefore has always maintained control of all 
navigable waters and from appropriations by Congress has financed 
and constructed navigation improvements. This work has always 
been under the cognizance of the Corps of Engineers of the United 
States Army. In the beginning this was the only engineering 
agency available for rivers and harbours work, and it still remains 
one of the most efficient and highly qualified professional 
organisations in the United States. Under the established pro- 
cedure, a study of a proposed navigation improvement is 
authorised by Congress upon the recommendation of local interests 
and the Corps of Engineers is requested to make the engineering 
and economic studies necessary to determine the feasibility and 
economic justification for the work. If the findings are favour- 
able, recommendations are made to the Congress through the 
Chief of Engineers and the Secretary of the Army for the 
authorisation of construction work. After a project has been 
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authorised, it then becomes necessary for the Congress to appro- 


priate the necessary funds. 
action by the Congress. 


This is usually done under a separate 
Such protective works as jetties and 


breakwaters may be constructed by the Federal Government if 
they are justified by the general economic benefits which would 


result, or they may be constructed by local interests. 


In general, 


all port facilities and other upland works are provided by local 


interests. 
United States are constructed in natural harbours. 


With few exceptions, all the deep water ports of the 
However, 


most of the Gulf of Mexico ports have been created largely by 
dredging shallow lakes or bayous, and a number of Great Lakes 
ports are created artificially by means of breakwaters. 


Trends in Port Terminal Design 


With regard to current practice in port terminal design in the 


United States, there is a preference for the marginal type wharf 


where this type of construction is feasible. 


Limited waterfront 


space and extremely high land costs frequently have made the 


finger pier type of construction necessary, however. 


In general, 


it may be said that this trend is toward wide aprons outside the 
transit sheds with shipside railroad tracks and roadways for the 
direct interchange of cargo between the ship and railroad cars 


and trucks. 


Piers and transit sheds are being made wider and 


longer, to accommodate the larger size ships and greater cargo 


units. 


The use of pallets and fork-lift trucks and other improved 


types of mechanical cargo handling equipment is becoming 


universal. As a result, piers 300 feet or more in width are 
economical. This makes it possible to assemble cargo for the 
larger ships, and also reduces the turn-around time of ships in 
port. 
Characteristics of Representative U.S. Ships 
Displace 
Dead- ment 

Beam Draught weight Loaded 
Qass of Ship Length Moulded Loaded ‘Tons Tons 
Cargo Shins. 
Liberty H41-it. 74-in. 36-it. 103-in. 27-it. 94-in. 10,800 14,230 
Victory 455-it. 3-in. —62-it. O-in. —-28-ft. 63-in. 10,850 15,500 
CI-B 417-it. 9-in. —60-ft. 0-in. = -.27-It. 63-in. =—-9,398 12,875 
C2-S-B1 459-it. 24-in. 63-ft. 0-in. 25-ft. 104-in. 8,981 13,860 
C3-S-BH1 492-it. 0-in. 69-ft. 6-in. —-29-ft. 6}-in. 12,929 17,600 
C4 522-it. 104-in. 71-it. 6-in. 32-It. 9Z-in. 14,600 22,094 
Tankers. 
T2-SE-A1 523-it. 6-in. 68-ft. O-in. = 30-it. 2-in. ~—-16,765 22,000 


New Large 


Tankers. to 40,000 


Although practice varies considerably, the present trends in the 
design of port terminals may be summarised in general as follows: 


1.—Channel depths for super-liners and the largest naval 
vessels should be 40 to 45 feet deep below mean low water 
for steerage clearance and squat or change of draft when 
moving through water. Similarly, modern tankers require 
depths of 35 to 38 feet, while ordinary cargo vessels require 
depths of 30 to 32 feet. Inland waterways are usually designed 
for depths of 6 to 18 feet. The channel width in restricted 
waters should be about 400 feet for two-way navigation of 
cargo ships and 500 feet for the new tankers. This will allow 
two ship-lanes, each with a width of 180 per cent. of the 
beam of the largest ships, a ship clearance between the two 
lanes of about 100 feet, and a safe bank clearance on each 
side of the ship-lanes. For curved channels, the radius of 
curvature should be equal to about 8.5 times the length of 
the largest anticipated ship. 

2.—The turn-around time of ships in ports should be a mini- 
mum. Three or four days should be ample for unloading 
and loading with modern transit sheds and good equipment. 
The cost of operating modern ships amounts to as much as 
$2,000 per day and delays in port cause serious losses, both 
to ship owners and shippers. 

3.—A modern berth for large cargo vessels and tankers 





should be between 550 and 600 feet long, and at least 35 feet 
deep at mean low water. 
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4.—New pier facilities are usually designed to accom. .0- 
date both rail and truck transportation, Transit sheds should 
have loading platforms and preferably should allow circ, Ja- 
tion of the trucks inside the sheds. This requires truck aicles 
and circulation routes, The transverse spacing of columns 
should be about 100 feet, with a longitudinal spacing ranging 
from 25 to 50 feet, which permits free movement of trucks 
within the shed and increased flexibility in the use of storage 
areas. 

5.—The transit shed area opposite any berth should be 
adequate for the storage of one complete outbound and one 
complete inbound cargo for the vessel using the berth, 
exclusive of all area devoted to roadways, aisles, loading 
spaces and other uses. As to number of stories in the transit 
shed, the present trend is to a one-storey type, with provision 
for the handling of passengers on ship’s-side corridors or 
mezzanine floors. However, two-storey transit sheds are 
commonly used where the waterfront area is restricted and 
expensive. The vertical clearance in the sheds ranges from 
17 to 22 feet, and doors should provide continuous openings 
along the length of the docked ship. 

6.—The pier apron should be not less than 30 feet and 
preferably 40 feet in width and should accommodate two rail- 
road tracks. These tracks will allow handling of cargo 
directly between railroad cars and ships. In North American 
ports, approximately 15 per cent. of all cargoes is usually 
handled direct on the apron tracks. 

7.—On finger piers it may be advisable to provide a central 
depressed pit for accommodating about three railroad tracks. 
The central track is used for switching cars in and out of 
the two outer or loading tracks. 

8.—Some port organisations own or contro] a belt line 
railroad system on the periphery of the port area. The rail- 
road companies classify the various cars in the classification 
yards and then transfer them to the belt line railroad for 
switching to the proper piers. The value of the belt line 
railroad is especially important when a port is served by two 
or more railroads to guarantee each line equal rights on the 
waterfront. By centralised switching, the belt line railroad 
often proves economical to both railroad lines and shippers. 

9.—The railroad tracks serving the port must be supported 
by holding and classification yards. Holding yards are used 
for the temporary storage of cars waiting to be unloaded at 
the terminals, Classification yards are used for grouping and 
sorting cars in accordance with requirements preliminary to 
forwarding in line-haul trains. 

10.—Highway and railway approaches to terminals must 
be so designed that trucks and railroad cars do not interfere 
with each other or with general traffic passing through the 
port. Truck and railroad service into the transit sheds is 
generally desirable. 

11.—In addition to the transit sheds, the piers must be 
supported by adequate warehouse capacity nearby. Normally 
the shippers get a ‘‘ free time ’’ of about five days for inbound 
cargo and about seven to ten days for outbound cargo, during 
which time goods are held without payment of demurrage. 
The required storage area can be computed on the basis of 
this free time and the average turn-around time of ships in 
port. A certain proportion of the inbound cargo, in some 
cases as much as 30 to 40 per cent., is usually held in storage 
beyond the free time period. 

12.—It is important to remove cargo from the aprons as 
fast as it is unloaded from the ship. Mechanised equipment, 
such as fork-lift trucks, tractor-dolly combinations, mobile 
cranes, conveyors, chutes, etc., should therefore be used 
where possible. For loading and unloading’ ships, United 
States ports generally prefer ship’s tackle and cargo masts on 
piers instead of cranes. Portal or gantry cranes and floating 
derricks are used for unusually heavy lifts. Level-luffing 
cranes are used extensively in Europe, but have not been 
adopted in the United States. 

13.—Special piers for petroleum products usually consist 
of mooring and breasting platforms connected by narrow 
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Administration, Co-ordination and Development of United States Ports—continued 


restles which support the pipelines. The mooring, breasting 
ind impact forces of ships are absorbed by the platforms 
instead of by the whole pier structure. The pier is provided 
with a loading deck, which supports the pipe valves and the 
hose handling derricks. Rigid types of construction usually 
are economical for oil terminals, and spring or other elastic 
types of fender systems are required to absorb the dynamic 
forces of the ships. 

14.—Improvements have been made in the design of 
specialised piers and equipment for handling coal, grain, ore, 
and other commodities shipped in bulk. Fruit loading piers 
have become mechanised and, in many cases, the fruit is 
transported by conveyor systems directly from the apron of 
the pier to the hold of the ship, Citrus ports are considering 
the possibility of fumigating the fruit directly in the transit 
sheds just prior to loading of ship, instead of at the groves 
or packing houses. 

15.—Special terminals serving the fishing industry have 
been improved to include all facilities required by fishing 
trawlers and for packing of the fish. These terminals include 
large ice plants, refrigerating plants, packing plants, and often 
wholesale markets. 

16.—Foreign trade zones or free ports have not been 
developed in the United States until recent years. Five ports 
now are operating such zones and they are considered 
important elements of the port. It appears that the need 
for foreign trade zones js relatively limited and that a few 
properly located in the various sea coasts will meet the 
requirements along this line in the foreseeable future. 


Port Administration in the United States 

In the management and administration of United States ports, 
the Federal Government maintains jurisdiction over the collection 
of customs, immigration, navigable waters, navigation and the 
regulation of ships and shipping. The administration of the port 
is usually vested in State, City or Port District agencies. For 
the Federal Government, the United States Coast Guard, repre- 
sented by the captain of the port, has cognizance over all matters 
pertaining to navigation, anchorage, and the regulation of ships, 
The Corps of Engineers, Department of the Army, represented by 
the District Engineer, has cognizance over all matters pertaining 
to navigable waters, harbour and channel improvements, dredging, 
and the issuance of permits for all construction work in, on, or 
related to navigable waters. The following are the principal 
officers of a United States port:— 

Commissioner of Immigration. 

Medical Officer in charge of Quarantine. 

Collector of Customs. 

Comptroller of Customs. 

District Engineer, Corps of Engineers. 

Captain of the Port. 

Supervising Inspector, Office of Marine Inspection. 

Harbour Supervisor, 

Port Surveyor. 

Port Manager (Port Director, Commissioner of Docks, 
Harbour Commissioner, etc.). 

There is a wide variation in the scope of the control over 
terminal operation exerted by local authorities in the United States 
ports. In some ports, practically all terminal facilities are owned 
and operated by railroads or other private interests, and the local 
government performs only perfunctory administrative and 
regulatory functions. In the opposite extreme, practically all 
facilities are publicly owned and operated under the control of 
the Board of Commissioners. It is becoming more generally 
recognised, however, that a centralised administrative agency with 
broad powers is essential for the efficient and economical operation 
of a port. Most ports have adopted or are in the process of 
adopting such an administrative agency. 

The activities of some of the port administrative organisations 
‘re limited to traffic matters, promotion of business, and other 
egulatory work. Others not only build, own and operate 
wharves, warehouses, grain elevators and similar port facilities 
Cirectly connected with maritime trade, but are engaged in enter- 





prises having only an indirect connection with what is ordinarily 
considered port operation. Enterprises which some of these bodies 
are authorised to undertake include the construction and operation 
of vehicular tunnels and toll bridges, air-ports, central freight 
terminals, motor truck terminals and ‘bus terminals, 

The port organisation is usually given jurisdiction over an area 
commonly designated as the Port District, which normally con- 
sists of the counties adjoining the port. The members of the port 
organisation or commissioners are appointed for a definite term 
and usually serve without pay. 

The port organisation is given the powers customarily required 
to permit normal business operations. These powers include the 
following rights:— 

(a) To have perpetual succession. 

(b) To sue and be sued. 

(c) To exercise the right of eminent domain in the port 
district. 

(d) To enter into contracts. 

(e) To borrow money upon its bonds or other obligations, 
either with or without security. 

(f) To operate its facilities. 

(g) To grant the use of, by franchise, lease or otherwise, and 
to make charges for the use of any property or facility 
owned or controlled by it. 

The port organisation is also given powers for the protection 
of navigable waters within the limits of the port district, subject 
to the paramount jurisdiction of the Federal Government. These 
powers include the right to establish anchorages, pierhead lines 
and bulkhead lines. The port organisation is also usuatly 
empowered to act as harbour master in scheduling the use of 
wharves, piers and anchorages by ships, and generally controlling 
the movements of ships within the waters of the port. 

Because of the competitive nature of the shipping industry, ports 
require a considerable amount of promotion and public-relations 
work. Frequently this is done by Chambers of Commerce, but 
sometimes the port authority maintains a Development Section 
for this purpose, The activities of a Development Section include 
the following:— 

(1) The direct solicitation of business by personal interviews 
and by correspondence. 


(2) Advertising to attract commerce to the port. 
(3) Public relations, to disseminate news about port activities. 
(4) A traffic bureau to deal primarily with routings, rates 


and rate adjustments. 
(5) Research, to collect information and statistics needed in 
the development of the port and its commerce. 


Financing Port Improvements 

Port improvements and operations are frequently financed all 
or in part by revenue bonds. In some cases, these bonds are 
backed by the credit of the state or the municipality. In many 
cases, however, the bond sale is based on the estimated revenue to 
be obtained from the operation of the new facilities. The financial 
plan should provide for coverage of debt service from revenue 
available for that purpose. It should also provide for the 
issuance of additional bonds as required for the further develop- 
ment and expansion of the port facilities, without undue dilution 
of the security of bonds previously issued. A debt service coverage 
ratio of 1.5 or more depending on the port earnings record secured 
by at least two years’ debt service reserves is usually pre-requisite 
to the sale of the bonds. By debt service coverage is meant the 
ratio of the estimated net revenues to the total requirements for 
the interest and amortization of indebtedness. 

There is, of course, a wide variation in the methods of financing 
and no two port organisations use exactly the same system. One 
point, however, stands out clearly. No port adimnistration has 


been able to construct, or acquire, and operate a group of piers, 
wharves and other port facilities solely on the basis of its own 
credit and the income earned by its own operations, In every 
case, the support of public funds or credit has been necessary. 
In some cases this support is not obvious, but, on investigation, 
some sort of subsidy can be discovered. 
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Oil Handling on Inland Waterways in 
the United Kingdom 


By G. L. LYON. 


At the present time the bulk of petroleum products arrive in 
this country from the oil producing centres of the Middle East 
and the Americas in ocean-going tankers at the following principal 
centres: the Thames, the Humber, the Bristol Channel, the Mersey, 
Southampton, the Clyde and Grangemouth. 

The first four centres mentioned (i.e., the Thames, the Humber, 
the Bristol Channel and the Mersey) have inland water connections 
to the hinterland, which are used to a considerable extent for the 
distribution of petroleum products such as motor and aviation 
spirit, kerosene, gas, diesel, lubricating and heavy fuel oil. From 
the ocean installations in the mouth of the Thames, tank barges 
operate to London, also to that area of Kent served by the River 
Medway; from the Humber to a large area of the West Riding 
and Midlands, including the principal towns of Leeds, Wakefield, 
Sheffield, Rotherham, Brigg, Newark and Nottingham; from the 
Bristol Channel to Gloucester, Worcester and Stourport; the river- 
head of the Severn route, 17 miles by road from Birmingham; 
and finally, from the Mersey to Manchester and Birmingham. 

The principal oil distributing companies, some to a greater 
degree than others, have developed inland storages at these points 
which feed, in some cases, not only the immediate consuming 
centre in the town near which they are situated, but also, by 
means of large road tank wagons, a radius up to 30 miles around; 
two such inland storages where this is most marked are at Not- 
tingham and Worcester. Thus, from the centres mentioned, we 
have the pattern—from the overseas producing area to U.K. in 
ocean tankers, from the U.K. estuaries to inland river or canal 
heads by tank barges, from the riverheads to smaller depots 
further inland by large road tank wagons, and finally from the 
small depots to the consumers’ tanks by smaller road tank wagons. 

The Thames was perhaps the first estuary to see the use of 
tank barges for the carrying of petroleum oils, and this was as 
far back as about 1894. To-day a large tank barge fleet, num- 
bering approximately 200 vessels, plies between the big ocean 
installations at the mouth of the river and Purfleet to many inland 
installations situated between Barking and Hammersmith; they 
carry upwards of 1,000,000 tons of petroleum products each year. 
Although a few of the craft are 500 ton self-propelled vessels (the 
maximum size permitted under the Port of London Authority’s 
Regulations), the majority are dumb barges (i.e., without 
propelling engines) varying in size between 150 and 250 tons; 
they are of the traditional swim ended type, having either loose 
tanks or tanks built into the hull; they are towed by diesel tugs 
varying in power between 300 and 600 B.H.P. 

In the Humber district, coal tar products were carried in tank 
barges before 1900, but the 1921 Coal Strike was the cause of 




















A. self-propelled Motor Tank Barge towing a Dumb Barge on the 
River Severn 


near (loucester. 





THE Dock AND HARBOUR AUTHORITY 





February, .950 




















bound 
Gloucester 


with 350 
River 


tons of 
Severn out of 


Westerndale H loaded Motor Spirit, 


Worcester, entering the Lock 
petroleum products first being carried on the water; an old barge 
was moored in Leeds basin and acted as a fuel oil storage hulk, 
being fed by tank barge from Hull. Shortly after this, petrol 
was carried to Sheffield. The 1926 General Strike gave tank 
barges another opportunity to prove their worth and some instal- 
lations were built on the Colwick Park industrial estate in the 
outskirts of Nottingham, and at the other towns already stated 
above. 

To-day, about 650,000 tons per annum of petroleum products 
are carried by tank barges from the ocean installations at Salt 
End, near Hull, and from Killingholme, on the Lincolnshire side 
of the Humber, to the places mentioned, The oil traffic up the 
Trent to Nottingham represents over 30°, of the total tonnage on 
this river. On the Aire & Calder, the advent of oil traffic has 
indeed been a blessing, as this canal relied upon, to a great extent 
the export coal traffic which, since the first World War, has fallen 
very considerably. 

On the Severn, petrol was first carried to Gloucester about 1923 
and the total tonnage carried in that year was about 3,000 tons: 
in 1927, installations were first built at Worcester and at Stour- 
port, and it was not many years before all the principal distri- 
buting companies had water-fed installations at.Gloucester and 
either at Worcester or Stourport. To-day, about 400,000 tons of 
petroleum products per annum are loaded at Avonmouth tor 
depots on the River Severn route. Above Gloucester, the oil 
traffic is no less than 64% of the total traffic on the River Severn 

In the Mersey district, development of tank barge trafhe on 
the Manchester Ship Canal has been somewhat handicapped by 
the stringent regulations governing the type of vessel that may be 
employed, az well as the high toll charged on the traffic; at present 
oniy lubricating oil in bulk, gas and fuel oi] is passing; there i- 
also a small, rather spasmodic traffic of fuel oil carried in narrow 
barges from Ellesmere Port to Birmingham. 

From the above, it will be seen that the tonnage of oi] curric: 
on the English inland waterways is not inconsiderable, and th 
toli revenue it earns makes an important contribution towards th 
cost of providing and maintaining the routes over which it passe- 
It will also be noticed that the traffic is almost entirely confine 
to rivers and wide canals; carriage of inflammable liquids in narro\ 
boats is considered both impracticable and uneconomic (we wonde: 
if this uncompromising statement does not, in fact, apply to 
but some specialised traffic on narrow canals!) 

Since the early days, and excluding operations on the Thame- 
which follow a different pattern to those in other parts of thr 
country, craft and methods of operation have undergon: con 
siderable change. To begin with, general cargo craft, in om 
cases built of wood, were converted to tankers by the constructior 
of all-rivetted tanks, which were placed into the craft and fixe: 
by means of wood packing. In the Humber district, several 250 
ton craft, previously used on the French and Belgian canal- 
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Oil Handling on Inland Waterways in the United Kingdom—continued 

















Motor Tank Barge Mossdale H, fitted with donkey boiler, loading 
Heavy Fuel Oil bunkers to a trawler in Hull 


were brought over and fitted with tanks; with a length of 120-ft., 
they were about 20-ft. longer than anything which had previously 
navigated up the Aire & Calder Canal as far as Leeds. There 
was also the A.C. type of vessel which had been constructed in 
large numbers in the first World War to run stores and munitions 
between Richborough and the Channel Ports. The novelty of 
these strange craft, together with the fact that they were carrying 
petrol, made it necessary to overcome much prejudice on the part 
of the Canal Authorities and the bargemen. On the River Severn, 
the Authority controlling the river above Gloucester had stipu- 
lated that no craft of greater length than 90-ft. were suitable to 
navigate the river to Worcester; this timidity had to be overcome 
and to-day, craft with overall dimensions exceeding 135-ft. 
regularly make passages. 

In those early days, tank barges were practically all dumb and 
were towed by tugs, often steam-propelled; it was indeed a formid- 
able sight to see a tow of four 120-ft. long vessels in line astern 
behind a steam tug, making its way with painful slowness up 
the canal from Goole to Leeds, a journey which took them any- 
thing up to 36 hours. To-day a modern power-driven vessel, 
carrying 230 tons, makes this same journey in 10 hours, 

The industry rapidly grew’and methods of operation rapidly 
changed. Self-propelled barges w:th powerful engines capable of 
towing three, and even four dumb barges behind them, took the 
place of tugs. To-day it has been found that a self-propelled 
vessel towing one barge is a quicker method of operation, as much 
locking time is thereby saved. To destinations where large craft 
(i.e., craft of 200 tons capacity and over) can navigate, such as 
Leeds and Worcester, individually self-propelled units are 
favoured, a practice which is frequently adopted on canals having 
locks which can only accommodate one craft at a time. These 
smaller units are usually driven by 40-100 B.H.P. diesel engines, 
depending as to whether or not they have to navigate a tideway; 
by having engine controls in the wheelhouse, normally they need 
a crew of only two—a captain and an engineer/mate. Dumb 
barges carry a crew of two, and the larger diesel-driven self- 
propelled units a crew of three, with sometimes an apprentice. 

Much attention has been paid to crew accommodation, for, 
apart again from the Thames, where crews are not normally 
required to live on board, men expect to be able to live in reason- 
able comfort for voyages which may take them away from their 
home ports for four to six days. In self-propelled vessels, a dynamo 
driven either by the main engine or an auxiliary engine provides 
lighting; on dumb barges, it is supplied from batteries changed 
cach time the vessel loads. Self-propelled vessels also have electric 
heating and cooking of the black heat type. A considerable 
advance was made when Aladdin Industries evolved a_ paraffin 
heater on the principle of a miner’s lamp, which is now installed 

most dumb barges. This, when lighted with the gauze in 
position, is incapable of igniting inflammable vapour. Living 
commodation in dumb barges is normally in the stern of the 

‘el; in the smaller power vessels, at the forward end below 


deck. A considerable advance has recently been made in the 
larger power vessel: by placing the accommodation aft in a raised 
poop round the engine, an arrangement which permits scparate 
sleeping accommodation and separate me:sing, cooking and 
sanitary accommodation. 

Electric welding is used to a considerable extent in the con 
struction of the modern tank barge. Longitudinal framing is 
preferred by many owners to the more usual transverse framing, 
as this gives better cargo draining and tank cleaning, a saving 
in weight, and permits construction to be largely on the pre- 
fabricated method. Practically all tank barges are now built and 
maintained to a Lloyds special classification. This, plus the extra 
and special equipment required, results in their first cost and 
annual maintenance being very considerably higher than for 
similar sized dry cargo barges. ‘‘ Only the best is good enough,”’ 
is a fitting description of the attitude necessarily adopted by tank 
barge owners, 

Unlike dry cargo barges, where the owner-captain is still in 
evidence, or where a family take on the operation of a pair of 
vessels, working on a share basis with the owner, the capital 
required and the service to be given dictate that tank barges are 
owned either by the Oil Companies themselves or barge operating 
firms generally specialising in this trade and owning a fleet of 
such vessels. In spite of improvements in living conditions, the 
life of a tank barge crew is often a hard one. There is, however, 
no serious shortage of suitable recruits. Barge crews seem to run 
in families; three generations of the same family, or many men 
of the same name, all relations, are often to be found in any tank 
barge operating firm. 

The cargo tanks on a barge are coupled together by means of 
a manifold, so that for loading and discharging only one con 
nection with the shore pipeline is necessary. The vessel is loaded 
or discharged, an operation taking from one to four hours, by 
simply manipulating the valves separating each tank. Although 
most self-propelled barges are fitted with a cargo pump and are 
able to discharge their own cargo, practically all inland termini 
are equipped with powerful reciprocating pumps, which can dis- 
charge barges at the rate of 80-100 tons per hour. When loaded, 
the tanks are sealed as Low Flash Products to many destinations 
are in Customs Bond. Barges carrying heavy fuel oil or lubricating 
oil are fitted with heating coils, and in the more modern vessels 
an oil-fired donkey boiler, which supplies steam to these coils, in 
addition to the steam-driven cargo pump. 

The carriage of petroleum oils, more especially of the low flash 
or highly inflammable types, by water has several advantages 
over other methods, Firstly, it is safer. In loading or discharg- 
ing, say 200 tons, this is often just one operation in a barge, 
whereas for road or rail there will be twenty to twenty-five separate 
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midships section which in reased the carrving capacity of tl vessel 


by 30 per cent 








302 THE Dock AND HARBOUR AUTHORITY 





units to marshal and make and break connections, with the con- 
sequent risk of spillage. | Secondly, evaporation and loss must 
obviously be less in a single ‘‘ container,’’ the three sides of which 
are immersed in water. Finally, it is cheaper. In spite of ballast 
running, which may amount to half the loaded running, an 
efficient modern tank barge of 100 tons and over can be operated 
at a lower cost than other means of transport, with the possible 
exception of the pipeline from ocean storage to inland town. 

Several strategic pipelines were laid during the war by the oil 
companies on behalf of the Government. This method of distri- 
bution, however, has not gained commercial popularity in this 
country, owing partly to the very high capital cost, the many 
different grades of oil to be handled, and the relatively smal] 
tonnages of each. A barge can be cleaned with ease and little 
cost between -two grades of oil, whereas a pipeline may contain 
hundreds of tons of any one grade wh’‘ch all have to be cleared 
before a different grade can be pumped through. 


Correspondence 


To the Editor of Zhe Dock and Harbour Authoritv. 
Dear Sir, 
Model Experiments on the Belgian Ports of the North Sea 

In the first place we have to render thanks to your periodical 
and to the reviewer for the exhaustive and, in a general way, 
appraising account of our paper on model experiments for the 
Belgian ports of the North Sea. Printed in your wide-spread 
publication, this review will no doubt be instrumental to the 
diffusion of our work. 

It was manifestly your reviewer's intention to invite explanation 
on some points and therefore we take the liberty to solicit the 
hospitality of your pages in order to offer a few comments. 

We would not at all deny (see the Dock and Harbour Authority, 
issues of November and December, 1949, pages 204 and 243) that 
our information regarding the actual wave motion is rather meagre 
in the case of Zeebrugge and hardly more satisfactory for the port 
of Ostend. In fact we published all the data available to us and 
in spite of our efforts we were not successful in securing more 
information. We avail ourselves of this opportunity to stress the 
the necessity for a comprehensive survey of all of the actual con- 
ditions (tides, currents, bed load movement, material in suspen- 
sion, zones of scouring and silting, waves, etc...) before handling 
problems of maritime engineering by means of reduced scale 
models. The collected data form the one and only foundation 
on which to proceed to the preliminary adjustments of the model 
and therefore the experimenter cannot dispense with this informa- 
tion. Strange to say, this basic truth, though it may seem obvious, 
is not always properly appreciated at all quarters and the ensuing 
indifference to an adequate description of the facts of nature may 
be one of the difficulties which workers, engaged in this and similar 
research, encounter on their path. Broad information concerning 
the real phenomena is essential to ensure the success of the model 
experiments and this information can be gathered only from actual 
observation. Most probably the methods developed by the 
Admiralty during World War No. 2 will eventually assist us to 
acquire rapidly a satisfactory knowledge of the regime of surface 
waves along the Belgian Coast. 

We are aware that our conclusions regarding the penetration of 
swell into the harbour of Zeebrugge would have gained in forceful 
ness if the background of observation had been more extensive. 
As explained above we had to be contented with what little 
information we could collect. In our opinion the table on page 
205 (issue of November, 1949) derives what value it may have 
from the fact that it permits a comparison to be drawn between 
various projects, when due regard is had to certain difficulties in 
(surface) wave tests inherent to distorted models. One is safe 
in believing that, prior to 1929, the actual harbour has often been 
placed, by dredging of its two channels, in a situation approxi- 
mating to the ‘‘State No. 3, To improved, viaduct open.’’ The 
currents through the viaduct (claire-voie) were very strong and, 
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What of the future? It seems certain that the deman- for 
petroleum oils will continue to expand, and a good proportio of 
this actual expansion will be carried on the rivers and water .ays 
of this country. Tank barge operators are ever devising b :ger 
and better craft and more efficient means of operation. Aart 
from the Thames and the Manchester Ship Canal, all route. on 
which petroleum is carried come under the Docks & In‘and 
Waterways Executive. It is to be hoped, therefore, that this 
body will not be slow to improve their facilities and generally 
encourage this ‘‘ Cinderella ’’ traffic, which in the space of s me 
20 years has made such a big contribution to an otherwise fa'ling 
revenue. In the writer’s opinion, money would be better spent 
on such projects as making a deeper River Severn and River 
Trent, or reconstructing the bridges on the Sharpness Canal than 
keeping open the Kennet & Avon Canal and other little used 
narrow gauge waterways, which can surely have little or no pros- 
pect for commercial development. 





in consequence, there appeared great depths on either side of this 
opening, which depths facilitated to a certain extent the penctra- 
tion of the north-west swell. In our opinion the situations 3 and 4 
are comparable and, on the strength of this comparison, one may 
assert that, from the view-point of protection against storms, the 
project Lab 8 is not inferior to the situation which prevailed, and 
was accepted, during the space of some twenty years, before the 
closure of the viaduct. 

Undoubtedly State No. 1, To—1933 appears to be the more 
sheltered harbour, but it does not offer sufficient draft and its 
qualities as a shelter are mainly brought about by its shallowness 
and by the mud banks east of the Bruges Canal approach channel. 
It is not difficult to combine perfect sheltering against swell and 
impenetrability to navigation: abandon such a port to its fate and 
accretion will do that job. 

North east storms are of rare occurrence. Full protection against 
these might be procured by a design on the lines of the project 
M 2, with an eastern mole, partly submerged or raised above high 
water level. However, such a layout precludes the taking 
advantage of the tidal currents in order to maintain the port free 
from silting. Mud is perhaps an obsession with us, in excuse 
of which mental disposition we point to the fact that, in our ports, 
silt is the grave where many a clever idea lies buried. From all 
this follows, if any proof were needed, that the problem of Zee- 
brugge is a very arduous one. A compromise must be found 
between various requirements, some of them conflicting, and if 
any designer were in his heart of hearts completely satisfied with 
the solution he proposes, this would only prove that he has not 
completely penetrated the subject matter. However, at some 
stage of the discussion it will be time to come to a decision. 

In conclusion we comment succinctly upon a remark on page 
243 (issue of December, 1949). We are aware that some kind of 
shore defence might become necessary west of the open viaduct. We 
considered already a defence, + 300 metres long and almost 
straight in plan, having its root at the shoreward end of the claire- 
voie and tangential to the coast protection beween that viaduct and 
the entrance to the Bruges Canal. 

By mentioning the behaviour of the shore line to the east of 
the Heyst (evacuation) channels, the reviewer raises a question 
which we had no intention to treat in our paper, viz. the problem 
of beach erosion between Zeebrugge and the Dutch border. It 
allowed to go too far, this phenomenon might become detrimental 
to famous seaside resorts as it tends to reduce, especially at high 
water, the width of beach available for recreational use. The 
laboratory has recently been requested to advise in this matter 
We do not, for the moment, adhere to any of the current views, 
nor have we as yet to offer an opinion of our own. Some believe 
the Zeebrugge mole to be responsible for this erosion, while others 
maintain that what is happening now is part of the natural cycle 
of change of the region involved. If the former hypothesis were 
true, the project Lab 8 would, to a certain extent, mean a partial! 
reversion to the situation prior to the construction of the mole 
Previously the tidal currents were mainly parallel to the coast-line 

















while To causes them to diverge sharply from their former course 
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Correspondence—continued 


(see figures 5 and 6). The figures 18 and 18a show that, with Lab 
8, thi deviation would be more moderate. 

Maritime engineering problems are very difficult and subtle and 
while tackling them one must be careful not to get one’s mind set 
in the process. Constructive criticism may be helpful to prevent 
this and therefore we feel indebted to the reviewer as much for 
the points he raised as for his appreciation of our work. 
Laboratoire de Recherches Hydrauliques L. BONNET 

des Ponts et Chaussées, and 
Berchemlei, 115, Borgerhout-Antwerp. J. LAMOEN 
January 9th, 1950. 


To the Editor of The Dock and Harbour 
Dear Sir, 


Authority. 


Canals and Inland Waterways 


The question of the future of our inland waterways is both vital 
and immediate. The fact that it has occupied so much space in 
your columns recently is encouraging, because it indicates a grow- 
ing recognition of the urgency of the matter. As one who has 
been concerned from the outset with an Association formed to 
advocate a constructive waterways policy, I have followed the 
discussion in your columns with keen interest, and now hope you 
wili grant me space to make some comments. 

In “the very considerable collection of literature on our water- 
ways which the Inland Waterways Association has assembled, 
the reader will find no lack of constructive policies from the Report 
of the Royal Commission in 1904, to the findings of Committees 
and the pronouncements of individual experts. So far as the 
canals are concerned, it may be truly said that the road to ruin 
has been well paved with good intentions. This lamentable 
discrepancy between words and deeds has not been wholly due 
to economic factors or-to the pressure of competing transport 
interests, In a much greater measure it has been due to the 
complete failure of the*industry to grasp the importance of public 
opinion and the pressure which that opinion is capable of exert- 
ing. 

Now that the majority of our waterways have passed into public 
ownership, the need for enlightenment is greater than ever. So 
far as the limited resources of a voluntary body will allow, we of 
this Association have endeavoured to publicise the waterways in 
order to build up the weight of informed opinion. It is to be 
hoped that the Executive will follow suit, although their small 
expenditure upon publicity so far is not encouraging. 

The canal industry is dying for the lack of attention. Con- 
sequently our policy has been to put first things first by urging, 
as a first step, the restoration and effective use of our present 
system of waterways. This, we believe, is an essential preliminary 
to large scale development of any kind. 

For years the industry has followed a policy of retrenchment 
and individual Carriers have been concerned only with the main- 
tenance of the particular waterway over which their boats ply. 
They have evinced no concern for the future of other parts of 
the system and have even advocated abandonments in the belief 
that available resources would thereby tend to be concentrated 
on the trade route with which they are immediately concerned. 
Pursued to its logical conclusion, such a policy can only end in 
complete extinction. No waterway can be considered in isolation, 
but only in relation to the system as a whole, for it is only as a 
co-ordinated system that the waterways can survive. 

Most of the waterways threatened are narrow canals or canals 
where trade is carried in narrow boats, We are told that the 
narrow boat is no longer an economic transport unit. If this 
statement be accepted, then we must face the abandonment or 
the complete reconstruction of the entire canal system of the Mid- 
lands. The enlargement and development of certain waterways 
may be ultimately desirable and practicable as a long term aim, 

it let us, in the meantime, make the best use of the resources at 

disposal. 

he British Transport Commission were charged with the co- 

‘ination of the three transport systems—road, rail and canal— 
the allocation to each of the traffic which each was best fitted 
irry. This aim can only be achieved by the determination of 


rates which bear a direct relation to transport costs. The present 
canal rates and tolls are a chaotic legacy of acute competition by 
the railways in the shape of a multiplicity of special rate agree 
ments. In the majority of cases, these special rates are un- 
economic but, unlike the canals, the railways have been able to 
recoup these losses on other non-competitive classes of traffic. 

This Association has consistently called for a thorough investi- 
gation into the costs of inland water transport and the correlation 
of rates with costs. We have no doubt that for certain classes of 
goods and for certain hauls the superiority of canal transport, 
even in the much scorned narrow boat, would at once become 
apparent, 

Quite apart from this basic question of rates and tolls, the 
narrow boat labours under other disadvantages, which are the 
result of years of neglect and defeatism. Owing to lack of dredg- 
ing and the use of powered craft on waterways lacking adequate 
bank-protection, narrow boats cannot load to full capacity to-day, 

Again, our inland waterway system as a whole, and the narrow 
canals in particular, suffer from the absence of modern facilities 
for loading and discharge, particularly the latter. As a result, 
many contracts are lost to the water simply because of the 
increased cost and difficulty of discharge. Yet there are various 
ways in which the cost of discharge could be reduced; by the 
use of containers with bottom drop-doors; by the provision of 
light, portable conveyor dischargers or grabs. It is largely the 
lack of enterprise in this direction which accounts for the anomaly 
that the coal which we see stacked on the majority of canal-side 
coal wharves to-day has been brought there by road or rail. 

This lack of adequate facilities for handling cargo has another 
important aspect. Unlike the railway wagon, the long distance 
canal boat has a crew in attendance, so that a quick turn round 
becomes doubly important. This fact does not seem to be 
properly appreciated. 

I would take up too much space in your columns if I attempted 
to detail all the disadvantages, most of them so _ readily 
removable, under which our canal system labours. It is indeed 
a tribute to the economy of water transport that, in the face of 
such difficulties, canal transport in this country should have 
survived as it has. It is small wonder that the average worker 
in the industry is despondent and feels that he is following a 
dying trade. Quite apart from its practical results, material 
evidence of a new spirit of enterprise to bring trade to the water- 
ways would have an immense psychological effect and check the 
lamentable drift of skilled labour, especially boatmen, away from 
the water. 

In conclusion, I would repeat: let us make the most of our 
waterway assets now and let us make public and parliament wate! 
way minded now. These are the essential preliminaries to any 
future developments. 

Yours faithfully, 
The Inland Waterways Association, XL.  ¢ 
11, Gower Street, 
London, W.C.1. 


To the Editor of The Dock and Harbour Authority. 
The Future of the Canals 


ROLT. 


Dear Sir, 

In the stimulating address on canal policy delivered in 
Birmingham by the President of the Institute of Transport, 
excerpts from which are published in your January issue, Brig-Gen. 
Sir Osborne Mance is reported as saying that he cannot “‘ conceive 
the existing narrow canal system being maintained except at a 
cost to the State out of all proportion to its utility to the nation.”’ 

With this view there will be general agreement among those 
who have knowledge of the conditions—operational and financial 

—under which traffic on such waterways has had to be carried in 
recent years; yet this general statement does not necessarily involve 
the abandonment of all existing narrow canals. 

The main function of the inland waterway system of this country 
is to relieve and feed the ports. For the movement of bulk loads 
of traffic to and from ocean-going ships, the inland waterways 
have natural advantages of their own which enable substantial 
savings in transport costs to be effected. It is the case, however, 











that these advantages are at present confined to the wide boat 
navigations which permit the passage of craft of sufficient size and 
stiffness as enable them to navigate on the estuaries. The boats 
which pass on the narrow gauge canals do not and cannot with 
safety operate in estuarial waters, and, therefore, costly tranship- 
ments are required to and from estuarial craft in respect of traffic 
passing between the ports and the narrow canals. Even when 
such an operation has been accomplished, the cost of conveyance 
on narrow canals is excessively high due to the low pay-load, tne 
incidence of high tolls and the relative slowness of the transit time. 
Where it is possible, having regard to hydraulic and traffic con- 
siderations, for existing narrow canals to be brought up to that 
standard of efficiency which will permit the passage of estuarial 
craft, it would seem that the national interests will be served if 
a programme was initiated by the Docks and Inland Waterways 
Executive with this end in view. 

I cannot agree with the inference in the letter of Mr. G. L. H. 
Bird, published in your December issue, whereby a policy should 
be initiated which requires the maintenance of the existing narrow 
canals. In my view, unless these canals can be improved or 
reconstructed so as to permit the efficient movement of estuarial 
craft, the policy of the Executive should be to allow them to die 
a natural death. I would not advocate the construction of canals 
over new routes, 

The development of the Trent Navigation shows clearly the 
reason why emphasis is laid on the importance of improving water- 
ways to permit the passage of dock or estuarial craft. The sub- 
stantial betterment made to that navigation in the years between 
the two wars may fairly be described as the only considerable new 
navigation works carried out on any English river during that 
period or, in fact, for a long time before. Prior to 1921, when the 
work was began, estuarial craft were unable to pass fully-laden 
south of Newark, and the transhipment of goods to upper-Trent 
lighters of shallow-draught had to take place. This intermediate 
handling cost money and caused irritating delays to urgently 
wanted cargoes. Traffic on the navigation was declining. The 
work of erecting new locks and weirs and of executing much 
dredging was completed in 1928. Thereafter estuarial craft, which 
operated like lighters in the Humber ports, receiving and delivering 
goods direct alongside steamer, were able to navigate direct to 
Nottingham at all times. 

From 1928 to 1939 the capacity of the carrying fleets on the 
improved navigation increased by about 50%, not by a planned 
development but on the initiative of the carriers concerned to take 
advantage of the improved waterway. The decline in traffic was 
arrested, and the tonnage increased year by year, until, in 1939, 
an increase of 73% was registered when compared with 1927. This 
expansion took place in the face of determined competition from 
road and rail, and the record discloses only one conclusion—the 
movement of goods in estuarial craft is cheap, reliable and 
efficient, and should be developed in the national interest 
wherever physical conditions permit. 

I submit, therefore, that those narrow gauge waterways, 
which, having regard to physical, traffic and hydraulic considera- 
toins, can be improved to permit the passage of estuarial craft 
should be developed, and that this objective should be the 
immediate policy of the Docks and Inland Waterways Executive. 

Yours faithfully, 
70, Creighton Avenue, W. FRASER. 
London, N.10. 
7th January, 1950. 


To the Editor of The Dock and Harbour Authority. 

_ The Future of the Canals 
I am very grateful for the opportunity to reply to Mr. W. 
Fraser, who refers to my letter which appeared in your December 
issue. Let me say at once that I agree with the bulk of what he says, 
and that both Sir Osborne Mance and he have since expressed 
with great authority all that I felt. Both emphasise the need for 
a decision now, and the early implementation of a policy which 
would permit the passage of estuarial craft over certain important 
waterways, at present only capable of passing narrow boats. I 
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can endorse with great feelings his comment about narrow . oats 
in tidal waters from my experience in taking Monkey oat 
‘“* Westminster ’’ to load at Avonmouth*. 

Nevertheless, I certainly advocated concentrating mainten nce 
effort upon certain trunk narrow canals, coupled with efforis to 
reduce idle time and labour costs by obtaining new traffic ani by 
mechanisation. But I preceded my remarks upon how this might 
be done by stating that eventual enlargement was essential, and 
I pre-suppose a policy decision now upon which canals wil! be 
selected for modernisation. It is broadly over these routes that 
the traffic must be kept moving meanwhile, and thus provide a 
reasonable living for carriers and boatmen, and potential traffic 
for the future. Yours faithfully, 

17, Blomfield Road, G. L. H. BIRD, 
London, W.9. B.Sc., A.M.I.Mech.F. 
18th January, 1950. 





To the Editor of The Dock and Harbour Authority. 


spendin, The Hangchow Bore 

In regard to the excerpts from my lecture to the China Society 
on the above subject, which you were good enough to publish in 
your January issue, may I call attention to a serious error on 
p. 263 (left column, line 35). The range near Rambler Island 
is stated as 96 feet. This should be 26 feet, as compared with 
23 feet given by Usborne Moore (see p. 264). The error is due 
to a typist’s mis-reading. The full version of the the lecture 
appears in the “‘ Asiatic Review,’’ October 1949 issue, p. 811-822. 

Yours faithfully, 

Bath. HERBERT CHATLEY. 
Jan. 12th, 1950. 








Prevention of River Pollution 


< 





The River Pollution Sub-Committee of the Central Advisory 
Water Committee appointed by the Ministry of Health under the 
Water Act, 1945, haa been considering the strengthening of the 
existing law relating to prevention of pollution of rivers and 
streams and enforcement of purification standards Their Report 
was published recently, and their recommendations mark a further 
stage in safeguarding and improving the condition of rivers in 
England and Wales. The new River Boards, which are being 
set up under the River Boards Act, 1948, will provide a new 
administrative organisation based on natural catchment areas in- 
stead of, as formerly, local government areas. 

The Committee considers that the Riyers Pollution Prevention 
Act, 1876, needs considerable revising and strengthening. This 
Act, apart from Acts and Legislation in respect to Fisheries, Public 
Health, Water, Gas manufacture, Harbours, Conservancies, and 
many other statutory undertakings, is the principle one now in 
force relating to River Pollution. 

One of the chief recommendations is to make general for all 
rivers and streams, with the exceptioin presumably of certain 
rivers and estuaries administered by statutory authorities having 
already pollution powers, the stipulation that effluents discharging 
into them should comply with standards of purification prescribed 
by River Boards. These standards would not be uniform, but 
would vary according to the conditions in each river or part of a 
river and would be ordered by Byelaws, subject to confirmation 
by the Ministry of Health, under a procedure which would give 
interests affected an opportunity to raise objections and be heard 
in support of them. 

The Sub-Committee members were drawn from many interested 
bodies including Local Authority, Catchment Board, and Dock 
and Harbour Authorities’ Associations, Fishery Boards, the Federa- 
ton of British Industries, and the National Farmers Union. 

The Report is published by H.M. Stationery Offce, price 1s. 6d. 
net. 


l*We understand that this was the first commercial craft to carry 


cargo over the Kennet & Avon Canal for over 20 years.—Editor.1 
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Erosion 





An Enquiry into Causes and Remedies 


HE question of coast erosion is now almost a seasonal topic 

for the press. Every winter, particularly after, or during, 

the occurrence of a gale when some more than usual 

damage has been done to the coast defences, there is a 
resurgence of opinion directed to the necessity of providing further 
protection against the inroads of the sea. Coast erosion then 
becomes a spectacular feature of the illustrated journals, an easy 
topic upon which to adumbrate in the leader columns of the daily 
press, and a yet easier question to bring to the notice of parliament. 
The curious feature about this public hub-bub is that the damage 
is very frequently not coast erosion at all. It is usually damage 
to property occasioned in many cases by neglect of maintenance, 
or the faulty design of protection works which have been exposed 
by heavy seas, 

‘Coast erosion is a phenomenon which is continuous throughout 
all the seasons, and is only a facet of the cycle of world forces. 
Famous geologists and physiographers have characterised the 
latter as this ‘‘ Changing World,’’ the ‘‘ Restless Earth,” the 
‘“ Changeful Earth,’’ and ‘‘ This Puzzling Planet,’’ in which coast 
erosion is only one, and a complementary one at that, of the 
many circulations of the mechanism that constitutes life and 
matter of this globe. On the earth’s surface there is a continuous 
tearing down and building up through the agencies of wind, air 
and water, the higher portions become flattened, and the 
depressions raised by the spoil. 

Erosion of land takes place not only on the coasts but in all 
parts of the earth’s surface where exposed to air or water; the 
change may be mechanical, or chemical; it may occur rapidly, or 
suddenly, for example, following thaws or floods, or it may be 
a cumulative slow process of the gnawing away by the elements 
or sea waves; or it may be yet a slower process of the chemical 
dissolving of limestones by underground waters. It follows that 
the weathering qualities of the rocks will affect the amount of 


denudation that will take place in any given time. For this 
reason it will be helpful to know something about the 


characteristics of the more common rocks, inasmuch as they affect 
this subject. 

Generally there is a looseness of phrase employed by the lay- 
man in respect of the geological processes, which we must try to 
avoid. The processes we are concerned with come under the 
heading of denudation, which is subdivided into (a) weathering, 
or disintegration of rocks; (b) erosion or the destructive 
mechanism due to the effects of the transporting agents, in other 
words, the disruption, removal and transport by natural forces, 
such as gravity, running water, waves, wind, and even by 
organisms. It is the intensity of erosion at some particular point 
which is visible to casual inspection (as Fig. 1) that impresses 
one most—nevertheless, attention must be given to all sources. 
It will be appreciated that rocks are formed of combinations of 
different minerals, and have varied chemical composition, 
mechanical structure and physical characteristics. 


The Commoner Rock Forming Minerals 


Quartz, or silica, is the commonest of all minerals. It is almost 
insoluble and does not decay. Flints and cherts are impure 
varieties: it is brittle and hard. The silica and oxygen of its 
composition are strongly united. 

The Felspars are silicates and are to be found in nearly all 
classes of rocks. They are common to most rocks, insoluble and 
‘Imost as hard, but not so durable as quartz. They decay on 
exposure to water and air, crumbling in the course of time to a 
whitish clay. 

The Micas are shiny, elastic, and may be seen as the glistening 
flakes in sands, shales and sandstone. Some qualities decay 
rapidly. Calcite and Dolomite are carbonates and are easily 


By R. R. MINIKIN. 


scratched with a knife and have cleavage in three directions, break- 
ing easily. They are light coloured like quartz, soft and soluble. 
The cleavage planes allow water to enter and dissolve the con- 


stituents, if containing carbon dioxide. The fractures show a 
pearly lustre. The dolomite contains magnesium and is less 


soluble than calcite. 

Augite and Hornblende are minerals of complex chemical com- 
position, black and shiny. They are hard and have well defined 
cleavage, but are not durable; they decompose on exposure to 
air and water. Augite is greenish black, The following table 
shows the main mineral constituents of the commoner rocks; the 
other constituents, of small percentage, are clay minerals, iron 
ores, chlorite, olivine, etc, 











The stack in the middle 


Fig. 1. The granite rocks of Lands End 
of the picture will eventually look like the further jagged islet 
Note the fragments of debris to the right. 
pila io sai = aon — 
MINERAL SEDIMENTARY ROCKS IGNEOUS ROCK 
Mineral Per Cent. 
Sandstone Limestone Shale Granite Jasalt 
Augite 37-0 
Horublende 3°5 
Quartz 70-0 37 32-0 31-0 
Micas 12 18 5 11-5 
Felspars 8-4 2-2 13:0 92°0 45-0 
Calcite & Dolomite 10°5 92-0 8-0 
Weathering 


There are two distinct kinds of weathering going on incessantly 
and it is most useful to understand the main processes, for they 
have a direct bearing upon any works carried out for the pro- 
tection of a coast. 

Mechanical Weathering.—This is the term usually applied to 
the physical changes wrought by the natural forces of gravity, 
temperature variations, rain, frost and organisms. In our subject 
it is the most important of the two. It gives rise to the sudden 
falls of rocks and soils, it is visible in action (Fig. 2), and can to 
some extent be countered by the works of man. At the same 
time, it is only fair to add that the works of man often accentuate 
if they do not initiate the evils which are inherent in nature’s 
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processes, The processes cause decay, or disintegration of the 


rocks, howsoever hard and resistant: the sudden variation of the- 


temperature between the hot sun of the day and the cool of the 
night, or even more rapidly still, a heated rock surface bespattered 
with hail, may ex-foliate large surface slabs of material from their 
parent matrix: loosened fragments in an unbalanced position fall 
and slide downhill, Everyone knows the terrific power of frost; 
how water, seeping into pores, joints, bedding planes or cracks of 
a rock, may be frozen into ice, which, when not free to expand, 
exerts a bursting pressure of about 140 tons per square foot. The 
rain also provides in percolation, streams and torrents, over soft 
strata an agent of erosive power, and a vehicle of transport down- 
hill. Sharp corners of rocks are particularly vulnerable to 
temperature fractures and also to the blows received from the 
falls of fragments from above. 

Chemical Weathering.—The disintegration of rocks brought 
about by the penetration of rain-water carrying dissolved 
oxygen and carbon-dioxide, which are instrumental in initiating 
oxidation, hydration, and the formation of carbonates. Few rocks 
are proof against these attacks: limestone is particularly vu!ner- 














Fig. 2. Shanklin. Note the weathered debris lying on the bedding 
plane ledges and on the beach below. 
able. These processes precipitate decay of the rock surfaces 


exposed to the contact of chemically charged water and, crumb- 
ling away, lay bare fresh surfaces, often facilitating the attack 
of the mechanical processes. 

An excellent illustration of chemical weathering occurring in a 
short period of time is to be seen on the beach at Cliftonville, 
near the ‘‘ Lido’’ bathing pool lift. A retaining wall, about 2-ft. 
thick and 12-ft. high, had been built up against the rock cliff 
face from the beach level for protection against erosion, 

This wall had been constructed of plain concrete with rough 
blocks of chalk rock embedded in it as puddings. All that now 
remains of the wall is the honeycomb structure of concrete; the 
blocks, suffering decomposition of their surfaces, became slack 
in their beds and were washed out, leaving empty pockets about 
18-in. deep in the concrete. It has been like this for some time. 

As a consequence of these weathering processes on steep cliff 
faces, or steep slopes, their activities can be noticed in the 
accumulation at the foot of angular fragments of rock piled up in 
a bank called a scree, or talus (Fig. 2). It is a feature which is 
readily verified wherever an exposed rock face is found; it can 
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be seen from the carriage window of a passenger train a 


one 
proceeds through rock cuttings, where heaped up deposi:. of 
fragmented and weathered rock lie at the foot of the steep <s des, 
particularly on the north side of the cutting; it can be secn at 
the foot of sea shore cliffs where the cliff foot is considerably above 
high tide level; but, more often than not, the evidence o1. the 
beach of the weathering on the cliff face is soon swept away. 
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Fig. 3. 


Having thus briefly sketched the main fundamental facts and 
agencies of natural change, we can approach the sea shore 
phenomena with some appreciative understanding. 


Continental Shelf 


A famous Italian civil engineer and scientist, the late Profesor 
Cornaglia, propounded a theory of storm waves and certain deep 
sea phenomena founded upon the influence of the proximity of 
the continental slope to the existing coast line. He had much 
support from experienced maritime engineers of prominence. His 
untortunate decease, for a time, ended investigation; but within 
recent years several Italian engineers, and hydrographers, among 
whom is Dr. Agatino d’Arrigo, are carrying out research work 
with a view of verifying the theories, which, though not entirely 
applicable to our subject, have a relevancy which one cannot 
neglect. Briefly, the continental shelf is that immediate sub- 
merged plain of rock which lies below sea level to a depth of 600 
feet. It has a gentle slope (AB) (Fig. 3) and ends in a steeper 
slope (BC) called the continental slope, to a deep sea platform 
(C D) at 12,000 feet depth. There is thus a marginal border 
around the coasts which, geologists aver, was in the Ice Age 
mostly above sea level, but, due to the melting of the ice and 
some settling of the land mass, was inundated by the seas. The 
North Sea is actually on the continental shelf. 

Cornaglia suggested that the agitation of the deep sea generated 
a wave of the bottom (flot de fond), which, mounting the con- 
tinental shelf, projects itself on the coast with considerable force, 
quite apart from the waves generated on the sea surface by the 
relatively local winds. To these waves he ascribed the exceptional 
attacks which occasionally occur on coast lines. 

Now the point is this: there are several phenomena, which have 
hitherto not been explained, associated with the rapid and com- 
plete demolition cf shingle banks, and other heavy constructions, 
after having withstood for decades the fury of storms of apparent 
equal intensity. Although at the present it may be conjectural, 
there may yet be forthcoming evidence to show that Cornaglia’s 
flot de fond is responsible for some of the unusual sea phenomena 
occasionally encountered on our coasts. One of the main 
assumptions of the Cornaglia theory is the ‘‘ neutral line’? which 
may be described at the position of the limit of water depth in 
which the maximum sized surface waves, experienced in the 











area, cease to have effect upon the sea bed; in other words, the 
contour line of depth (isodepth) at which the mobile material 
on the sea bed has no further progressive movement one way OF 
the other. Naturally for different materials, size, specific gravity, 
shape, there will be different depths, and therefore different neutral 
lines. 
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Coast Erosion—continued 


Shoreline Denudation 
The agencies of denudation that occur inland are reinforced 
considerably on the coast by sea action, waves, tides, currents, 
humidity, salinity and exposure, It is therefore to be expected 























Fig. 5. Flamborough Head. Chalk. Note the bedding planes, 
joints and the weakened portion just above the climber. 


that erosion will be of greater intensity and more marked, The 
sea, too, in its action, makes use of powerful tools in the shape of 
projected rock lumps wherewith to batter the resistant coast. 
However, this feature could easily be classed as accidental, for 
the very same process of projecting stones, or rock fragments, 
may in some places, where there is no obstructing barrier like a 
cliff face, be productive of deposition and protection of the coast 
line. The fact is that the coast is under a constant stress of 
change, and where there is need to halt its bad effects there is 
need to understand the primary causes, and use, as far as possible, 
natural tendencies to constrain the effects to public good. 

Erosive Action of the Waves.—Assuming that one was able to 
follow through the course of centuries the working of the sea from 
the initial stages of attack on a rocky shore, the diagram of pro- 
gress at various intervals of time would be as represented in 
Fig. 4, where AB is the original surface of rock and W.L. the 
mean still water level. It would be found that the present cliff 
face is now AC with a well defined nick, or notch, cut into it at 
C about the mean water level, and that the material cut away 
from A.C.O. had been deposited beiow water in O.D.B. The 
intervening periods of growth are shown by pecked lines and the 
sedimentary growth is dotted. Owing to the constant abrasion 
by the fragmented material rolled backwards and forwards by 
the waves, the rock platform C.O. is worn down so that the sur- 
face is inclined seawards, the earlier cutting having been subjected 
to the action for the longer period of time. Such rock platforms 
are to be found on most seaboards. The rock pools which abound 
in the older stretches near low water provide good entertainment 
and instruction in the quest for specimens of sea life, animal and 
vegetable; whereas in the more recent developed ledges the surface 
above high water is smoother and more regular, but yet shows 
signs of weak spots which will on continuance of the abrasion 
process develop into rock pools, too. 





The pulsationary wash and the breaking surge of the wave 
strokes against the cliff face first of all attack the weak portions, 
crevices, joints, bedding planes of the rock, scour out loose 
material, and then utilise them as chambers for the alternate 
compression and expansion of air. This continuous action, 
tantamount to hammer blows within the material, occurs every 
8 to 12 seconds, and makes more rapid progress than the water 
beating normal to the face. The rock is weakened internally, and 
frequently a small pocket is formed with a submerged inlet, then 
the air and hydraulic pressure pulsations which take place within, 
comparatively soon, enlarge the cavity, Internal attack of this 
nature is spread over a more extensive surface, on sides and 
roof, and besides, is assisted by gravity. Blow holes are then 
probably formed in the roof, which may collapse, leaving 
isolated stacks, pyramids, or rock arches standing on the beach 
to the front of the new cliff line. 

In the softer strata of clays, like the blue clay of Herne Bay, 
the gault clay of Folkestone, or the glacial drift, sands and gravels 
of the Suffolk and Yorkshire coasts, the wave action has a dif- 
ferent modus operandi. It washes out by hydraulic excavation 
and attrition, and transports away this soft material so readily 
that there results a flat beach over which the waves swash, and 
dissipate with less and less erosive effect, except in occasional 
violent storms and high tides, when the foot of the cliffs may 
be so eroded as to precipitate a local landslide. This action is 
more complex, however, as we shall see below. 


Erosion Due to the Combined Action of Weather and Sea 

It is obvious that with these two erosive agents at work con- 
currently, that the coast line will show many scars of violent 
struggles with the elements, and that over lengthy periods of time 
there will be considerable losses of land, The classic example of 
the ravages of coast erosion in this country is that of the Holder- 
ness recession on the East Yorkshire coast from Flamborough 
Head to Spurn Head. Mr. E. R. Matthews recounts that over 
ihe 36 mile stretch an average width of 3} miles has been lost 
to the sea since the time of the Romans—an average yearly reces- 
sion of 11 feet per year. To the north, Flamborough Head, a 
promontory of chalk rock (Fig. 5) suffers erosion at the rate of 
1-ft. per year. This chalk rock extends to Sewerby, where it 
gives place to banks or cliffs of glacial drift, boulder clay, sand, 
gravel and stones, which extends to Spurn Head. According to 
the evidence given before the Royal Commission on Coast 
Erosion, Mr. Matthews, on the basis of his researches carried out 
whilst he was engineer of Bridlington, said that the glacial drift 
from Sewerby to Bridlington, and from Bridlington to Spum 
Head (Fig. 6), was eroded at the rate of 6-ft. and 11-ft. per 

















Fig. 6. Typical form of slips of cliff face on the Yorkhire Coast. 

annum respectively over the last 100 years. Thus in this short 
run of the coast with a flat foreshore, there is a considerable total 
area of valuable land, and even villages, now lying beneath the 
waves—or rather, swept away by them. It is to be noted that the 
chalk headland is more resistant than the glacial drift, and that 
the rate of recession is ten times less than the softer earth. From 
this arises the question of the phenomena associated with the 
erosion of embayments of soft or less resistant sedimentary 
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Coast Erosion—continued 


material between headlands of durable rock structure. From 
Bridlington Bay to Spurn Head there is an almost uniform reces- 
sion, so that the coast line appears to follow the same shaped 
line as it did centuries ago. This must be due to an almost 
uniformity of conditions and homogeneity of strata throughout the 
area affected. In nature, where an embayment of weak erodible 
strata lies between two headlands of more resistant rock, there is 
a natural limit to the rates, or intensities, of the recession—in 
other words, an equilibrium of apparent erosion is established. 
Indeed, as we shall see later, the arrival at the limit of embay- 
ment sculpture may herald a reversal of erosive factors within the 
bay at the expense of the headlands. 

These changes are brought about by the inter-action of wave 
behaviour, and the variations of the depths of water essential for 
their existence. These factors are: the refraction, or deflection of 
travel direction, of the forward progression of wave fronts caused 
by obstructions; the diminution of height of waves, the loss of 
energy, and the loss of velocity caused by a shelving beach, When 
an open sea wave approaches a shallowing shore, and it first 
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slip off which the debris has fallen to the base. 


begins to feel the bottom, there is an increase of height and a 
shortening of the wave length; but on further progress, when it 
nears the coast, there is a dynamic change. In a depth of water 
about equal to the wave height, trough to crest, there is a ten- 
dency to break or eject a mass of water from its crest. This, in 
effect, is a shedding of excess energy, and is followed by the 
reforming of the wave at a lesser height until it again enters a 
depth of water about equal to its new height, when it again breaks 
and reforms in a yet smaller amplitude wave. Thus, as waves 
travel up a sloping beach, there is a dissipation of energy until, 
at last, the whole remaining energy is absorbed by the flush of 
the surge over the beach. 

In the case of an embayment which has become mature, 
assuming that the rocky headlands are not at a great distance 
apart, and that the contour of the sea bed (isodepth) between 
the bases of the rocky headlands is bent into the bay, and the 
approaching wave front is parallel to the common tangent of the 
headlands, the entering wave will first break at the rocky 
prominences whilst its centre will travel forward into the bay. 
From then on, the centre of the wave front will move forward at 
a greater velocity than the extremities, which are held back by 
friction on the bay confines. This causes the line of the wave 
front to bend still more, expand laterally, and, at the same time, 
expend energy at the ends by breaking. 

Thus the wave which enters the bay loses its energy rapidly by 
diffusion, lateral expansion, shallowing depth, friction on, and 
breaking on the boundaries of the bay, so that eventually a very 
weak surge marks its end on the upper beach. It will be appre- 


ciated that a bay having reached this state will become more 
resistant than the headlands, and the probability is that erosion 
on the more exposed headlands will provide material to cause 
accretion in the bay. 





The explanation above is an idealised description of fu.da- 
mental facts. In nature it is more likely that the bay wi.. be 
attacked by oblique seas, which halt the erosive powers of the 
waves more rapidly, excepting on the exposed headlands. An 
almost ideal example of the above phenomena is Lulworth C ve, 
Dorset. (To be continued) 








New Type of Slipway 


Interesting Invention of Unconventional Design 


By OUR SPECIAL CORRESPONDENT. 

During recent years, much thought and ingenuity have been 
devoted to the design and construction of slipways, and on 
several occasions details have been published at some length in 
‘“The Dock and Harbour Authority ' Readers of the Journal 
will no doubt be interested in the following information concern- 
ing a new type of slipway now being developed by Messrs 
Norseman, Lid., who have devised a scheme which differs con- 
siderably from the conventional arrangement. It is claimed that 
the new slipway will contribute greatly towards eliminating the 
bottleneck in the small craft industry, which is prevailing at 
present in the United Kingdom. So serious is the lack of slipping 
and docking facilities, for vessels up to 2,500 tons, that manv of 
our coasters are being overhauled in Continental repair yard 
with consequent financial loss to this country. 

The chief need is for a large repair base with suitable accom- 
modation for repairing hulls and engines simultaneously, a large 
number of vessels being slipped at the same time to accelerate 
turn-round. To-day repairs and surveys often have to ve post- 
poned for months owing to lack of dry dock facilities, and it is 
quite uneconomic to use a large dry dock for small coasters and 
tugs. 

The Norseman slipway has been designed in its present form 
to accommodate vessels ranging from 50 to 2,500 tons dead- 
weight, and the accompanying drawing and photograph show how 
the ships are drawn up the slipway and berthed, the largest 
vessel representing the familiar Thame$ flat-iron collier, but it is 
only a matter of suitable design and arrangement to provide scope 
for larger vessels. 

A vessel is drawn up the slipway broadside on, resting on a 
number of trollies, which together make up a conveyor assembly, 
and when level ground is reached at the top of the slipway, the 
ship is transferred from these trollies to another series of trollies 
which together make up another conveyor, travelling along tracks 
laid at right angles to those of the slip and leading to the 
appropriate berths. These trollies have their wheels arranged at 
right angles to those of the slipway trollies, and all the trollies 
have an adjustable top platform operated by hydraulic jacks of 
suitable power. The weight of the ship can thus be transferred 
from the slipway trollies to the traverser trollies, and vice versa, 
all hydraulic jacks being provided with a special safety device 
which effectively prevents any possibility of failure under load. 

In slipping a vessel, the platforms of the slipwavy trollies are 
raised three or four inches above their lower limit, while the 
traverser conveyors have their platforms at the lower limit. The 
traverser conveyors are placed in their appropriate waiting 
positions on the main slipway. The main slipway conveyors are 
placed at the lower end of the slinway, and the ship put on to 
them; they are then hauled up with the ship on them, until they 
side in between the traverser conveyors. When this has been 
done, the platforms of the traverser conveyors are raised by means 
of the jacks until the platforms take hard against the bottom of 
the ship, and then the platforms of the main slipwav conveyors 
are lowered unil thev clear the bottom of the ship, thus leaving 
the ship resting on the traversers. The main slipway conveyors 
are then hauled clear, and the ship is free to be moved into her 
repair berth. The individual adjustment of height on any one of 
the convevors allows for any possible irregularity in the shape of 
the bottom of the ship. 
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New Type of Slipway —continued 
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SIDE ELEVATION 


Photos by courtesy of *“ Motor Boat and Yachting.” 
(Above). Diagram showing the basic features of the Norseman shipyard scheme. 


(Right). A model showing the Norseman shipyard layout. The three top 
views show stages in slipping a ship and traversing it into a repair berth. In 


the bottom view another vessel is seen at the foot of the slipway. 


It is important to note that throughout all the operations of 

‘pping and traversing, the ship is not at any time lifted or 
lewered, and therefore no undue strain is imposed upon her hull. 
Another interesting point about the design is that each trolley 
can be operated independently, so that if, for instance, a ship 
surveyor should wish to inspect a part of the hull in way of a 
trolley, the platform of the latter can be lowered by the jacks 
and the trolley can be withdrawn, and replaced as circumstances 
require. 

The maximum list of a hull on the slipway is 7 degrees, on an 
incline of 1 in 8, and the many trollies and tracks distribute the 
weight over a large area, the trollies being designed with an ample 
factor of safety; each having a keel stop fitted just off centre, 
providing extra security against the possibility of the ship slipping 
off the conveyor as she is hauled up the slipway, Further pro- 
vision against this is a stop on the far side of each trolley, and 
when the trollies are in the water, ready to take the ship up the 
slipway, they are aligned by a number of vertical posts so that 
the we'ght of the ship will be evenly supported along its entire 
iength. 

All the trollies are of standard design, and it is claimed that 
this facilitates repair and maintenance. Careful attention has 
been paid to the design of the tracks on which the trollies run, 
and steel angles are used for tracks, which fact makes a perfectly 
smooth run for the wheels of the trollies on both main slipway 
and traverser berths, where they cross at the inter-sections of 
the tracks, This is important, inasmuch as it entirely eliminates 
any bump or jolt when moving the ship. 

It is intended that the under-water portion of the slipway should 
have enough depth for slipping vessels at any state of the tide, 
and in non-tidal waters adjustment would be provided by the 
ballast tanks. Where vessels have no ballast tanks, they can be 
drawn up the slipway simultaneously with the trollies, on which 
they will settle. A notable feature of the general layout is the 
provision of wharves on either side of the slipway, where vessels 
can be moored before being slipped, or where final fitting-out 
can be done after they have been re-launched. These wharves 
can also be used during major overhauls and refits, thereby pre- 
nting congestion in the yard. 

A great advantage claimed for this method is that all repair 
and survey work on a ship is carried out on an even keel. The 
flat topped trollies of the conveyors are quite suitable for sup- 
porting a vessel with a flat bottom up to a beam of about 30-35 
fcct from bilge to bilge, but in the case of a round bilged hull 
the designers have arranged for the provision of vertical supports, 








which can be moved inwards or outwards by right and left hand 
screw threads, thus giving support to the hull laterally through- 
out its length, the bar keel being accommodated by a slot on the 
top of each trolley. 

In the layout shown above, the scheme provides for simultaneous 
slipping, fitting out and overhauling of from 10 to 12 vessels, 
and, with this capacity, it jis probable that any shipowners would 
be able to obtain docking and slipping facilities at very short 
notice. When the berth is available, full access to any part of a 
vessel is easily obtained and there is a clearance of 4 feet below 
the underside of the hull. Another interesting point is the ease 
ot access which allows both hull and machinery repairs to be 
carried out at the same time; similarly, surveys for damage and 
classification can be undertaken with speed and efficiency. 

In a large repair base of this type, ships can be moved into and 
out of berths without disturbing any other ship. Free road 
access to all berths is available, and cranes can work on either 
side; there is no need for staging, other than the usual types of 
support which have to be provided for special repairs at any 
one point, and there is no need to provide any chocking or shoring 
when the vessels are in the repair berths, or on the slipway, 

The scheme would appear to have great advantage where welded 
ship construction is concerned, because prefabricated sections can 
be placed in position by a pair of stationary shipyard cranes at 
one end of a side berth. Each section is then added progressively, 
a production method similar to that employed in a motor car 
factory, using a moving conveyor in the conventional manner. 

The Norseman slipway is at present in the very early stages 
of development, and a British patent has been applied for, but 
so far it has not yet been built and tried out on the full scale, 
although the scale model gives a convincing picture of how it 
will operate. It is obvious that great care has been taken in the 
design, and many technical details have been carefully considered 
and the various problems likely to arise have been adequately 
provided for. Although the details of the scheme were not made 
public until about two months ago, many interesting inquiries 
have already been received, particularly from abroad, and already 
a well-known firm of consulting engineers is considering its 
application in India. 











The International Association of 
Navigation Congresses 


Review of Papers Presented at the 
Lisbon Congress, 1949 


(Continued from page 278) 


In the January, number of this Journal we published an abridge- 
ment of the General Report upon Question 2 of Section II of 
Ocean Navigation—Oil Handling at Ports. We are reproducing 
in this issue, the General Reports, in full, on Communications 
1 and 2 of the above Section, namely Coast Erosion and Con- 
crete in Seawater. 

Next month we hope to publish the Reports upon Communica- 
tions 3 and 4—Traffic Routes across Canals and Waterways of 
Ports and Waves in Harbours, which will conclude the Proceed- 
ings of the XVIIth International Navigation Congress. 


SECTION II.—OCEAN NAVIGATION 


First Communication.—Protective works adopted to limit erosion 
along the open coast; how they work.—Reference to model 
experiments. 

GENERAL REPORT BY CARLOS KRUS ABECASIS 
Ingénieur en Chef des Travaux Maritimes a la Direction Générale 
des Services Hydrauliques du Portugal. 


i. 

Encroachment of the sea upon coast lines is not a recent nor 
a recently acknowledged phenomenon, even if one excludes sub- 
mersion cycles of long duration, through depression of the ground 
level compared with sea level or sudden submersions of volcanic 
origin. As a matter of fact it is a manifestation of geo-dynamics, 
as old as the earth and the sea. 

In spite of this, it may be said that coast protection against 
ocean erosion is a problem created by actual civilization, some- 
times by aggravating or even by creating the causes of erosion. 
And there is always the necessity to reckon with it, to limit or to 
prevent it. 

The doings of men have aggravated or even caused beach 
erosion problems in two main ways: by suppressing the sources 
feeding the beach areas with mobile materials or by barring the 
way of these materials which have thus ceased to feed sufficiently 
certain areas, where erosion has immediately manifested itself, 
or become more pronounced. In the first case the construction 
of works which in some way reduce the solid discharge of the 
watercourses (correction of the stream, flow distribution, river 
regulation, etc.) generally affects in a more important way the 
bigger material which is just required most to feed the sea shores, 
or the revetment or protection of the cliffs, the weathering of 
which provided alluvium along the coast as feed material for the 
beaches. In the second case, we have the effects caused by 
projecting constructional works erected on the coast for creating 
or improving ports, river mouths or lagoons or for protecting 
other beach areas against erosion and the possibly important 
dredging necessary to secure the depth to reach harbour instal- 
lations or by extracting materials for the building industry in 
one way or another large quantities are taken away sometimes 
from the littoral alluvium, the shortage of this material makes 
itself felt on the beaches, sometimes over a depth of several 
dozens of kilometres. 

If the erosion of a certain beach area however does not find 
always its origin in near or distant works undertaken to solve 
other or similar problems, it is nevertheless a fact that the 
problem of sea erosion has reached acuteness these last years, 
due to the great value and importance of the immediately adjoin- 
ing beach areas, which are affected by it and, merely for this 
reason, it is necessary to take protection against landward move- 
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ment of the shore line. Sometimes communication lines are 
involved which cannot be deviated, in other instances val able 
constructions or cultivated land, important for the econoniy of 
the region, or important industrial plants, or popular se.-side 
resorts of great touristic value—values civilization has give: to 
the endangered areas. 

A beach protection problem is therefore in the first plac. an 
economic problem, namely when the value of the ground is w orth 
the expense to ensure that protection. 

The estimation of the expense for each protective works 
implies the knowledge of the efficient way to make it effeciive, 
This presupposes the knowledge of the erosion causes and o! tne 
ways to hold them. 

It is this double series of problems—investigation on the |vcal 
physiography, determination of the types of works that is dealt 
with in the 13 papers presented to Congress under the title 
‘“ Communication I—section II.’’ 

The subject was already tackled at the XVth Congress (Vcnice 
1931—Section 2, Question 2) and a problem, connected with it 
to a certain extent that of the building of ports on sandy beaches, 
has formed the object of question I, section 2, debated at the 
XVIth Congress (Brussels, 1935). It may be stated that, except 
for one or another detail, the conclusions then established are 
still valid, slow but appreciable progress has however been made 
since then. 

Il. 

Although we are confronted with one of the branches of engin- 
cering which are most rebellious to the discipline of exact science, 
where fundamental question marks abound, and where therefore 
exist a greater need of the lessons of constructive experience, 
filtered through sharp critical judgment, it is possible, by taking 
the work presented at Congress as a basis, to establish, with a 
certain generality, some conclusions of interest for judging cert.in 
problems connected with the protection of shores threatened with 
oceanic erosion, and for its suitable study and adequate solution. 


First of all, these problems :— 

— nearly always necessitate expensive solutions, 

— frequently have causes, distant either in time or space, 

— cannot be studied, nor generally resolved, according to a 
simply local criterium, ‘ 

— require, sometimes, solutions involving grave consequences 
for other beach zones situated at a considerable distance, 

— must be dealt with at the right moment, 

— require a technique highly specialized, either in the diag- 
nosis of the causes, or the determination of the remedies, we must 
conclude that it would be a great advantage, if not a great 
necessity, if each country, or at least each area of the coast that 
constitutes an independant physiographical unity, had an author- 
ity with sufficient power and means to: 

— prevent useless creation of erosion problems, either by the 
right to reduce to a strict minimum the artificial causes of erosion 
or by the right to prevent, at the right moment, the creation of 
structures capable of turning the natura] oscillations of the shore- 
line into serious coast protection problems, 

— to study and solve at the right moment, on the required 
scale, all real beach erosion problems within the zone of its 
jurisdiction; 

— to promote and supervise the execution of the necessary 
protection works, after verifying that the value of the interests 
to be protected is worth the expenditure an efficient scheme 
would require: 

— to lessen as much as possible and to prevent in due time, 
possible repercussions if the solution of an erosion problem on the 
regimen of other zones of the beach. 

It is necessary to keep well in mind that the solving of a beach 
protection problem generally contributes towards the creation of 
another problem, as it causes retention and withdrawal from the 
littoral traffic of part of the mobile material which previously fed 
it. To multiply artificial interventions, means creating a vicious 
circle: the more the beach is protected, the more new protective 
works are needed. 
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International Association of Navigation CLongresses— continued 


Considering the heavy cost imposed by these works, which in 
each case Tequire the intervention ot the State, either ior studying 
the solutions, or bearing the cost, it is natural that the preventive 
function of the centra] authority shouid be reinforced, this neces- 
sitates a substantial increase of the othcial staff responsible for so 
vast and complicated a field of action. 


The solution of a beach protection problem must be based on 
an extensive series of considerations of all kind, from those re- 
sulting from a knowledge, as pertect as possible, ot the beach 
regimen—wind, waves, currents, tides, tempests, hydrography 
and its evolution, influence of other works, feeding sources, charac- 
teristics and quantity of mobile material, forms and relative 
importance of the alluvium transportation, etc. — and of the 
causes of the erosion established, up to those relating to the object 
of the works, of their urgency, of the material at hand, of their 
cost, the circumstances it the execution, of the extent of future 
maintenance, etc., etc. It is from the careful examination of 
all these data of the problem and from the knowledge of the way 
in which the different construction systems at hand act, that tne 
most adequate solution may result for each separate case. 

The scarcity of fundamental knowledge at hand makes, except 
in very rare cases, a rational intervention for resolving beach 
protection problems extremely difficult for the engineer responsible. 

Recent progress in this field, to which we will refer in detail 
will be a great help in making his diagnosis and in effecting a 
solution. The surest support for a favourable solution of each 
concrete protection problem for a beach in danger of oceanic 
erosion is however still to be found in the knowledge and critical 
examination of solutions adopted -in other cases, of their success 
or faiiure—while too ready acceptance of seeming analogies—in 
direct keen observation of the zone that must be protected and of 
the effects accidentally exercised on it by any other works or 
natural accidents—in short, in the accumulated lessons of profes- 
sional experience and patient investigation of each special case. 





We include in the term “ fundamental knowledge’’ every- 
thing relating to the knowledge of the mechanism or the action 
of the various specific phenomena intervening in the process of 
beach erosion, and also everything relating to the behaviour and 
the effects of any beach protective work taken by itself. 

At first sight problems occur such as; determination of the 
characteristics of the waves which may occur on certain shores; 
deformation of the waves nearest the coast, before and after 
breaking, and its influence on the currents created by them; various 
ways in which a wave is acting, directly or indirectly on the 
transportation of alluvium, their relative importance and variation 
according to the characteristics of the waves and the beaches; 
breaking of the waves, its effects on the bottoms, the formation of 
banks and the evolution of the latter; selective transportation of 
material, especially of sand; the reciprocal actions of the wave on 
mobile bottoms and the latter on the former; definition of the 
respective forms of balance and stability; balancing banks of the 
various constituent material of the beach, influence of the charac- 
teristics of the mobile materials and their bed-rock on the con- 
figuration and the susceptibility or stability of the beaches under 
the action of the waves, etc. 

At second sight we shall be able to point out, between other 
specific problems: the mechanism of the action of the groynes and 
breakwaters, the effect of the various longitudinal adherent pro- 
tective types on the facing foreshore; the results of the light 
permeable screens for the restoration of the beaches, behaviour 
of rubble mounds under the action of the waves, value of binding 
with bituminous products, etc., etc.—and, if possible, new con- 
ceptions of beach protective work. 

With regard to the first series of problems, it may be stated 
that substantial progress has been registered in the course of these 
last years, although the verified facts are still modest and rather 
insufficient. It represents however the first big step on the road 
to an objective and scientific knowledge of past phenomena in a 
field which up to now was considered to be beyond human inves- 


tigation. 


Although the acquisitions are essentially qualitative and hardiy 
contain more than partial aspects of tne problem, they hold, 
beside the merit of opening an unexplored path, a real practical 
interest for making a judgment on each concrete case of beach 
erosion and especially in the least complicated cases. 

With regard to the second series of problems, progress is less 
noticeable. It is seemly nevertheless to mention the studies and 
experimental verifications of Prof. Iribarren concerning the sta- 
bility of rubble mounds subject to wave shocks which are referred 
to in the 2nd Spanish paper of Mr. Gonzalez Isla; the theory 
developed in the same paper on the way the groynes act and on 
their efficacy; the interesting and promising results of Brigadier 
Bagnold and some recent experiments carried out in England 
show the action of transversal and longitudinal light screens on 
the foreshore as pointed out in the English papers of Messrs. 
C. H. Dobbie and J. Duvivier; the favourable prospects that seem 
to be opened for the erection and handling of rubble constructions 
by the binding with bituminous mortars, according to the practice 
pointed out in the English paper of Mr. Dobbie and in the Dutch 
paper of Messrs. Thierry and van der Burgt; the annotation of the 
3rd Italian paper of Mr. E. Teuschl on the way in which the 
breakwaters type of protective works largely applied in his country 
are acting in front of the beach. 

We shall not end this reference to the field of the fundamental 
knowledge of the technique, relating to beach protection works 
against oceanic erosion, without pointing out with duly justified 
insistence how much more human knowledge in such an important 
and complicated field would have been, if it had not been for all 
kind of obstacles which have opposed a regular exchange of tech- 
nical publications and information between the different countries: 
numerous are the examples of efforts uselessly repeated and the 
solution, several times of the same difficulty, others had already 
met with. It must be hoped that circumstances will change and 
that the rhythm of progress may be accelerated by the conjugate 
and harmonious effort of the technicians of all countries. 


The resolution of beach protective works into two main groups 
according to their being longitudinal or transversal to the fore- 
shore is a classic one. The former may be adherent—gravity or 
rigid walls, curtains of sheet piling, dykes, revetments—or de- 
tached breakwaters; among them must also be reckoned, screens 
of isolated piles, of recent application as a supplementary pro- 
tective work. The second category includes also various types 
of groynes and jetties. 

Besides these works should be mentioned the depositing of 
artificial sand, used in cases of exceptional economic importance 
and, generally in conjunction with fixed works. 

The opinion of the various authors slightly vary about the 
merits and conditions of application of the different types of beach 
protective works. This is to be attributed to some extent to the 
large variability of the local circumstances which have led to the 
criterium of each one of them. 

Certain types of works which, in certain sites gave excellent 
results, did not even resist or did not give any result when applied 
on other shores. The description of a work or of complex of 
beach protective works is therefore generally useless unless accom- 
panied by detailed references as to the circumstances of the littoral 
zone where they were carried out. The description of a trans- 
versal profile loses equally a great deal of its interest if the con- 
ditions of implantation or the indication of the lay-out are not 
referred to. 

The efficacy of these works therefore, is not absolute. Even 
on the same site, conditions in course of time, may vary radically 
owing to the alteration of any one of the fundamental charac- 
teristics of the regimen of the coast (cf. paper of Messrs. Campos 
de Carvalho and Schreck—action of the groynes at Espinho). 


When. the obiect of ‘the protective works simply consists in 
fixing the shore-line, by stopping the sea from invading valuable 
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grounds or installations, the most economic work is then generally 
a strong adherent front protection. In the case however of a 
beach with an important feed of mobile materials, a mixed type 
of protection may be suitable over the full extent or, by preference, 
with zones protected by oblique and other groynes, sheltered by 
adherent ironta] protective works. 

As for the adherent works they can be classified into three main 
groups: rigid or gravity walls, sheet pilings and revetments. 

The rigid walls are the most robust type needing least main- 
tenance work. Their use is however not advisable unless it is 
possible to implant them without any risk of erosion or escapes 
of sustained ground which, as a rule only takes place when the 
rock is situated at a rather high level under the sand of the beach. 
In this respect it should be remembered that clay and other soft 
rocks are easily eroded by the waves when uncovered. If the 
ground consists of pebbles and clay, this type of work may how- 
ever be used if its foot is protected againist erosion by means of 
steel sheet piling and the stability of the material in front of the 
work is certain. In the opposite case the sheet piling will have 
to be separated from the foot of the wall by interposing a wide 
concrete berm. 

Sheet pilings (metal alone may be considered as a permanent 
construction) present the same danger of erosion. They should 
therefore only be used when they can be driven into levels which 
are much lower than those uncovered by the oscillations of the 
fore-shore in front. Sometimes it will be convenient to protect 
their foot by means of a rubble berm. Under normal conditions, 
this type of work has the advantage of being quickly constructed 
at a much lower cost than the previous type. 

Pitchings (rubble revetments) when properly carried out in 
such a way as to ensure imperviousness to the retained sand and 
earth, and stability to the attacks of the sea, are an excellent type 
of adherent front protection, which is cheap, robust, effective 
and easy to maintain. They require however constant refilling, 
at least during the first years. This may be a reason for not using 
them if no stone materia] is at hand. Notwithstanding this, the 
binding or revetment with bituminous mortars seems, from this 
point of view, to open new prospects for their application. 

Every other type of revetment requires careful protection of its 
foot as a precaution against appreciable oscillations of the level 
of the fore-shore. This protection may consist of a sufficiently 
deep foundation wall with sheet-piling or a rubble berm. 

Items requiring special attention in the scheme of adherent 
frontal works are the guarantee of their imperviousness and of the 
drainage of rain or sea-water, beside their resistance to the shocks 
of the largest waves that can reach them. 


If the object of the protective works is not only to prevent the 
sea from advancing on the shore-line but also to restore the 
eroded beach, or to stop the progress of erosion, the problem is 
generally more complicated. The expense incurred in solving it 
will be high although no certitude can be had of being successful, 
at least in the present state of the technique. 

If along the beach to be protected, exists an intense alluvial 
drift, or if the conditions of mobile material feed are good, trans- 
versal works—groynes and jetties—generally succeed in restoring 
the fore-shore, at least during a certain number of years, without 
preventing however it being strongly eroded periodically, in the 
case of violent storms. 

But if alluvial drift along the coast is feeble, if feeding sources 
are or become rare, the efficiency of transversal works becoines 
reduced or nullified. Besides they are expensive to build. In these 
conditions the construction of parallel works of isolated break- 
waters constitutes sometimes an adequate solution (cf. Italian 
paper). 

Transversal works may protect the fore-shore in a direct or 
indirect way, by deviating from its approaches the lie of the deep 
channels doubly harmful to their preservation through the vio- 
lent currents created there, and the facility they offer to the pro- 
pagation and the attack of stormwaves (on these current deviation 


works, consult the American and especially the Dutch pi..er), 

The most common design of groynes proper, whose tu ction 
is to fix the line of the low sea, is straight one nearly perpenc..cular 
to the coast. Their results seem to be satisfactory on ,. bbly 
beaches and on sandy shores tnat are little exposed. Thi:e is 
no doubt however that these groynes do not act as a fore- hore 
protection when this fore-shore is being attacked by large ‘orm 
Waves advancing perpendicularly to the shore-line and h.ving 
the highest erosive power. They require therefore a seconc pro- 
tective line, consisting of a continuous adherent longitudinal \, ork, 
Groynes oblique to the coast line have a greater extension but 
can in a permanent way shelter certain sections of the litioral, 
which then are not in need of being otherwise protected; a judicious 
lay-out can ensure that they silt up the rore-shore eithe: by 
violent storms or by more frequent moderate storms (cf. 2nd 
Spanish paper). 

The order in which groynes of an ensemble are to be built is 
important—it stands to reason that construction should be started 
with the last leeward one although this is not always observed, 

As for the length to be given to the groynes the methods 
adopted and the opinion of the authors vary. But it seems rightful 
to conclude that it especially depends on the local conditions of 
alluvial transport. On relatively little exposed shores, with a 
smooth incline, where a strong drift in the upper part of the 
wetted area, specially under the action of tide currents is registered, 
one has noticed the efficiency of the groynes which only reach the 
low water line (cf. Belgian paper), while on the shores exposed 
to strong wave action, the effects of which prevail over those of 
the tidal currents or are even exclusive in the transportation of 
solid material, it seems to be recognised that groynes, to be suffic- 
iently effective, should extend beyond the low water line (cf. 
Spanish, American and Dutch papers). 

It is in the spacing of the groynes that the greatest agreement 
of principle between the various authors has been registered— 
one to one and a half, seldom twice their length. Some suggest 
that between these limits, the space must vary in proportion to the 
volume of material in movement (cf. American paper). This 
quantity being determined, it is suggested that one groyne be 
constructed first and that its behaviour will indicate the spacing 
of the system of groynes which should be adopted. 

As for the coping of the groynes, the view is nearly unanimous 
that it should not stand more than a few decimetres above the 
local fore-shore level. If the type of work makes it possible, to do 
so, it is even advisable to raise the level in question as the beach 
is being restored under the influence of the groyne; in the section 
beyond the low water line, the groyne will have to be as low as 
the requirements of the construction will allow. 

The Spanish author is not of this opinion. He says that the 
height of the groyne must be such over its total length that the wave 
does not rise above it, i.e., level of the coping half a wave height 
higher than the sea level. 

The constitution of the groynes built is extremely variable; some 
are of rock filling on fascine work or not, of metal or wooden 
sheet piles with rubble filling, of masonry, of a frame work of 
reinforced concrete, of rubble or sand with an asphalt revetment, 
etc., etc. The views on the excellence of the various types differ 
to a large extent, as can be well understood. One has to conclude 
that the type of work to be adopted depends a lot on local con- 
ditions and to a very great extent on the violence of the heavy 
seas, on the nature and gradient of the beach, and on the intensity 
of the alluvial movements and on the correlative amplitude of 
the oscillations of the fore-shore level: it stands to reason that the 
same work will not be suitable for pebbly or sandy beaches, for 
the vast, stable and little exposed shores of the Channel] or Flan- 
ders, and for the heavily beaten beaches of the Portuguese West 
coast, where oscillations of the fore-shore level easily reach 5 to 6 
metres during one single storm. It seems that on pebbly beachies 
the wooden type of groyne, consisting of piles joined together by 
heavy boards, has been successfully used. . On little exposed 
beaches with a small gradient and for groynes reaching only the 
low water iine, at each time greater preference seems to be given 
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to prefabricated types of reinforced concrete, which require less 
care, eliminating elements of masonry or of arranged rubble (cf. 
Frenca paper). On more exposed beaches and for groynes which 
have to advance into the sea, it does not seem that any other type 
need be considered than rock-filling ot natural blocks with a core 
that is sandtight as much as possible, and a covering of heavy 
blocks capable of resisting tne attacks of tne storm waves—the 
greatest inconvenience of tnis type, the necessity of frequent refills, 
can be reduced by a judicious choice of tne profile type and can, 
perhaps, even be nearly eliminated through binding with bitumin- 
ous mortar. 

A critical point in the building of groynes advancing into the 
sea ensuring the stability of the respective heads, especially in 
zones subject to currents. In Holland especially, recourse is fre- 
quently had to layers of fascine work kept in place by means of 
heavy blocks. The results are satisfactory if after a short time 
the layers are sanded up. In the opposite case, they are attacked 
by the ship-worm and the work is again in danger. Very recently 
one has tried to avoid this weakness by substituting elastic asphalt 
sheets for the fascines. 

In the matter of groyne types, attention should be drawn to 
the success that has been obtained on the English littoral in East 
Norfolk, by applying an original type, consisting of steel tubes of 
7.5 cm. diameter, driven vertically into the ground every 7.5 cm. 
according to the angles of a zigzag line. By means of this work 
tne beacn became restored again—when previously various other 
methods had failed—and no appreciable leeward erosions have 
occurred. 

It is frtting to point out the Dutch suggestions to give the 
groynes a V shape. In plan, which has been successfully applied 
in beach and headland jetties intended to deviate the currents. 
In this way would be imitated the shape of natural stable projec- 
tions of the coast line. 

With regard to groynes of T or hammer shape, they do not 
seem to have a recognised effect on the beach protection, when 
applied for river correction; sometimes they give unexpected re- 
sults (cf. American paper) but one does not, at the present time, 
recommend their application unless as a trial. 


The retaining effect of an ensemble of groynes, if capable of 
solving a local beach protective problem, can also provoke the 
appearance of new and sometimes graver erosion problems lee- 
ward of the system in the direction of the predominant littoral 
drift. 

Therefore it is generally necessary to provide for a gradual and 
hardly noticeable transition of the protected with the unprotected 
beach. This can be reached by a progressive shortening of the 
length of the groynes and the distance in between, in such a way 
that, when reaching the last groyne, the low waterline be parallel 
to the line of the unprotected beach. Recourse was also had to 
permeable works beyond the last groyne (cf. Mr. Dobbie’s paper). 
These precautions may be dispensed with, only when leeward 
of the last groyne, erosion is neither impossible or without incon- 
venience. 

The more a groyne system realises both objectives—generally 
contradictory but only in appearance—to prevent the erosion 
of the area it protects and not to cause erosion in other parts of 
the beach, the more perfect it will be. The ideal would be that 
it simply holds up the mobile material necessary to the protection 
of the fore-shore and that it hinders as little as possible the free 
movement of the remaining part. Examples can be given in this 
respect of happy solutions, which are merely the practical appli- 
of an old principle of wisdom—natural undesirable tendencies can 
always be corrected by skill, but seldom by force. 


Parallel works or isolated breakwaters are sometimes the only 
way of promoting the restoration of an eroded beach, when the 
building of groynes is of no avail. But their use is not general, 
except in Italy, owing to the great expense their building and 
meintenance entails, to their lack of aesthetic appearance and to 
the danger they represent to bathers (and it is generally in seaside 
resorts that restoration of beaches is called for). 


The third Italian paper refers however to a widespread appli- 
cation of this type ot work, which always succeeds when properly 
planned and it states that it has never shown any inconvenience. 
One of the conditions of success is to prevent strong agitation, or 
longitudinal currents, between the work and the coastline. 

lt appears that these works have always been made of rock 
filling. The application of bituminous mortars opens new pros- 
pects for their building and maintenance. 


No beach defensive work remains efficient unless maintained 
in tne perfect state in which it was built. The very rough con- 
ditions in which they have to work, and the repeated attacks by 
which they are assailed necessitate great robustness, and rare 
are the works that resist without continuous and expensive main- 
tenance care. Without this care they might as well not have 
been built. 

The lesson of the various papers shows that these truths, which 
might be an axiom, are being forgotten almost systematically in 
all countries, even in those with powerful resources. 

Other essential rules in the planning of projects are, to take 
account of the difficulties related with the building of a con- 
struction in seawater or near it, in zones that are exposed to the 
attacks of the elements; to provide for the stability of the work, 
not only in its final state but at all building stages; to provide 
for the behaviour of the construction if erosion conditions should 
get worse after the building; to take account of the most unfavour- 
able meterological conditions, which will submit the work of the 
most violent stresses, to provide for the needs of maintenance or 
eventual lengthening of the work and to maintain the necessary 
access for the materials and plant, etc. 


In some cases of a highly economic interest for example, beaches 
of great touristic value, sands artificially put in place by means 
of suction dredgers, were used as a last resource. This process 
is an expensive one and economically only practicable if suffici- 
ently near by is a source of supply of the sand required. Its 
technique does not seem to be sufficiently determined, but it is 
important to consider the characteristics of the sand available, 
in relation to the factors tending to erode the beach, and to the 
means that can be used for maintaining it. 

As a rule, where a choice is possible, it is suitable to use sand 
having the same characteristics as the one of the eroded beach. 
Very often it will be effective to protect the deposited sand by 
means of a system of groynes. 


Recourse to laboratory tests on small scale models in the matter 
of beach protection against maritime erosion, has only proved 
to be beneficial for the investigation of the nature or the way 
of acting of the specific or systematised phenomena that intervene 
in erosion problems. As far as we know not a single case of 
its application, beneficial to the solution of a concrete problem of 
coast attack, has as yet been brought to our notice. It is there- 
fore in fundamental knowledge and its improvement that an 
efficient use of the laboratory may be hoped for in the present 
state of the technique. 


Section I].—Second Communication. Recent evidence and new 
preventive measures in regafd to disintegration of mortar and 
concrete in sea-water. 

GENERAL REPORT BY M. ANTONIO MARIA FERNANDES 
Ingénieur en Chef du Service d’Etudes et Essais des Matériaux 
au Laboratoire du Génie Civil, Lisbonne 


1. In the 8 papers presented on the 2nd Communication of the 
2nd Section we find important information concerning the use of 
concrete and reinforced concrete in maritime works and the be- 
haviour of these works and as to preventive measures for the pro- 
tection of concrete. 

2. The use of concrete and reinforced concrete in maritime works 
was the subject of numerous communications at the International 
Navigation Congresses of 1908, 1912, 1923 and 1931 and although 








the number of conclusions were framed, during these last 18 years, 
knowledge of the composition ot cements and the mechanism o 
the action of sea water on concrete has made great progress. 

3. In the laboratories oi most countries far-reaching experimental! 
research has been carried out, but research work interrupted has 
now been resumed, as tor instance in Italy. 

4. The disintegration of mortars and cements subjected to the 
action of sea-water is due to the chemical action ot the salts of 
magnesia on free lime and on the hydration products of the trical- 
cium aluminate and of the tricalcium silicate, aggravated by the 
maritime actions (tides, mechanical effect of waves and other 
currents, floating bodies, which cause erosion, etc.). Finally, it is 
due to the phenomena of swelling due to calcium sulfo-aiuminate 
(Candlot sale) which then forms and causes the opening of fissures 
into which the sea water penetrates and gives rise to further 
quantities of this salt, until finaily complete disintegration of these 
structures occurs. 

5. Further research of the mechanism of the chemical action of 
sea water also shows that at the start of the attack there is no 
penetration of magnesia, but on the contrary diffusion of the lime 
towards the outside, which precipitates with the magnesia of these 
salts, forming on the surface a protective layer mixed with car- 
bonates, chlorides, sulphates and often marine vegetation and 
molluscs. If this layer is rich in chlorides it may stop diffusion 
of lime, but if on the contrary sulphates predominate it becomes 
porous and as a result of the tormation of calcium sulfo-aluminate 
the phenomenon of swelling is produced and the layer becomes 
detached. 

6. In cements that are rich in alumina the mechanism of disin- 
tegration appears to be different because it also occurs in fresh 
water; it can then be attributed to change of structure of the con- 
crete because there is no alteration in its chemical composition. 

It appears there is spontaneous recrystallisation transtorming the 
quite insoluble hexagonal hydrated aluminate into cubic hydrated 
aluminate, producing a sharp drop in resistance without apparent 
change of volume. 

7. Speaking generally, it is also proved that the effects of the 
attack of sea water are more accentuated in the zone of the struc- 
ture that is subjected to tides or in the part immediately above. 

In effect, alterations of dryness and moisture give rise to con- 
tractions and expansions of mortar and at the same time increases 
its permeability, and as a result of the variations of the hydrostatic 
pressure a circulation of water inside the structure occurs, which 
sometimes causes dilution of the concrete when the latter is poor 
or has not been made in accordance with good technical rules, and 
for this reason the chemical attack is more rapid. 

8. All concrete would be destroyed by hydrolysis of the binders 
if protective actions did not occur simultaneously. The protective 
action is due principally to carbonation of the salts of calcium, pro- 
duced during setting and hardening of the cement and the trans- 
formation of them into practically insoluble composites. On the 
other hand, the calcic or magnesian bicarbonate of sea water, re- 
acting with the lime when the latter is less than 0.5 gr. per litre, 
forms carbonates which fill the pores and prevent diffusion of the 
lime and consequently attack. Nevertheless, if the percentage of 
lime is higher than the figure mentioned, the carbonate is no longer 
in crystals and becomes powdery and does not prevent attack. 

9. Basing up on laboratory work and the examination of con- 
crete in maritime structures, the following conclusions can be 
expressed: 

(a) The disintegration of mortar and concrete lessens when 
their compactness and impermeability increases; 

(b) Disintegration is slower when the percentage of lime in 
the cement decreases or when its hydraulic index increases; 

(c) The behaviour of concrete improves if it does not come 
into contact with sea water until setting is ended; 

(d) Temperature and the percentage of sea water salts have 
an enormous effect on the behaviour of maritime works 
because attack is more rapid at high temperatures and with 
high percentages; 

(e) Freezing and thawing have an influence on the behaviour 
of maritime works. 
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(f) Chemical, physical and mechanical factors are c.sely 
allied because good concrete does not depend sole., on 
a good quaiity oi cement but also on the aamixture, _rad- 
ing and careiul placing. 

10. The precautions usualiy allowed ior maritime works a ¢ as 

foliows:— 

(a) Strict control in the reception of the materials fo: ning 
concrete as well as quality and compactness of the : itter 
(tests for resistance to compression and bending) ; 
Fairly rich admixture (1) good grading, care in the e ecu- 
tion of the works, in order to obtain a compact and water- 
tight conglomerate; 

(c) Richer aamixture in the area subjected to tidal play and 
in the part immediately above; 

(d) In reinforced concrete structures the admixtures must be 
richer than in plain concrete and the covering of the steel 
must be at least 4 to 7.6 centimetres thick; 

(e) Reduction of the quantity of mixing water by adding 
certain products to make the concrete workable. 

(f) Use metal shuttering, vibration of the concrete or shutter- 
ing, according to the case, to obtain better compactness 
and water-tightness; 

(g) For works requiring large quantities of concrete one should 
select cements that give off little heat (2) and carry out 
contraction tests with pure cement, mortar and concrete 
and, finally, adopt special constructional appliances. 


11. All or nearly all the papers give results of behaviour of works 
subjected to the action of sea water but some of them do not give 
the indispensable elements or the constructive characteristics as are 
necessary to have a better understanding of their behaviour. It is 
proved, however, that all works comprising pozzuolana cements or 
slag cements behaved perfectly well, contrary to what happened to 
most works constructed solely with Portland cement. 

12. Some countries are trying to perfect the manufacture of 
special cements for maritime work by reducing the percentage of 
alumina in Portland cement (3) or preparing cements poor in lime 
by means of pozzuolana, blast furnace slag and natural cements 
mixed with Portland cement. 

13. Research on pozzuolana concrete continues in Italy for the 
purpose of increasing and accelerating the reactivity, in order that 
they may absorb the free lime and that which is produced during 
setting and hardening of the cement, whilst it is forming, and it 
has been ascertained that some very interesting results have been 
obtained. 

(1) Belgian research workers recommend the following admix- 
tures: mortar ot 600 kg m* of coarse sand; concrete: 40 kg of 
cement containing less than 35 % of clinker and slag-cement; 450 
kg of dune sand and 3/4 of Rhine sand; 750 litres of (5-30 mm) 
gravel or porphy chippings (5-20 mm). 

(2) Belgian research workers have fixed less than 45 calories 
per gramme of cement in pure cement given off in three days. 

(3) American research workers have fixed the limits at a maxi- 
mum of 8% for tricalcium aluminate. 

14. Preventive measures continue to be adopted for protecting 
concrete, especially in the area subjected to tidal play, by using 
granite which has the sole drawback of being expensive, creosoted 
wood, metals, hot asphalt and bituminous varnishes, but the latter 
are not always efficacious. 

15. The general reporter considers he ought to draw the atten- 
tion of the XVIIth Congress to: 


(a) the advisability of general laboratory research in order, 
practically, to improve the reactivity of pozzuolanas and 
blast-furnace slags; 

(b) the general importance of consiant and precise supervision 
during the construction of maritime works, especially 
those in which special agglomerates have been used; 

(c) the advisability of carrying out laboratory research to 
appraise the influence of the reaction cement when set- 
ting, in disintegration of concrete subjected to the action 
of sea water; 

(d) the advisability of establishing methods for analyses 
and determination of the reactivity of pozzuolanas. — 
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Febru.ary, 1950 


New Barge Propulsion Method 





Test Case by Thames Conservancy 


In a prosecution at Feltham Magistrates Court, Middlesex, on 
January 2nd last, for the infringement of a Thames Conservancy 
by-law relating to navigation ot the Thames, fines of 40s. with 
£5 5s. costs and 20s. were imposed on Messrs, E. C. Jones & 
Son (Brentford), Ltd., and one of its tugmasters respectively. 
The Chairman, Mr. Vernon Gattie, found the summonses proved, 
and imposed nominal fines. In his summing up, he said he did 
not regard the matter as serious, because it was obviously a test 
case. 

Mr. H. G, Stirk, for the Board, said that the company’s tug, 
Bantam I, was specially designed so that she could push a 
barge as well as tow barges. This method of propulsion was 
understood to be unique in this country and the company were 
the pioneers. On November 21, the Bantam I, was being 
navigated by Mr. Goodyear at Shepperton Lock, pushing one 
barge and towing another. 

The Conservators were not desirous of immediately condemning 
and preventing what might possibly prove to be a new and 
improved method of propelling barges on the river, until it could 
be ascertained by experience whether the method was safe and 
suitable, from a navigation point of view. As a result of reports, 
which they received from their Chief Navigation Inspector and 
other navigation inspectors, and as a result also of an interview 
with Mr. E. G. Jones, the Managing Director of the Company, the 
Conservators, after careful consideration, had come to the con- 
clusion that when the tug was both pushing and towing one or 
more barges at the same time she was not readily navigable or 
sufficiently safe, and for,that reason, they gave instructions that 
whilst they would reserve judgment and turn a blind eye to the 
use of the Bantam I, merely to push a barge alone, they would 
have to regard the use of the Bantam I, for both pushing and 
towing at the same time, as an infringement of their by-law, the 
infringement, of course, actually being the pushing alone. 

Mr. J. R. Collett, a navigation inspector, said that on November 
17 he saw Mr. Goodyear and warned him of his offence in using 
the tug for pushing and pulling barges at one and the same time, 
In reply, Mr. Goodyear said that his instructions from his employer 
and his union were to carry on. Asked whether he inspected the 
method of attachment of the forward barge to the tug, Mr. Collett 
said that he did and then explained that the stern of the barge is 
butted against the bows of the tug between two vertical wooden 
posts. To hold the barge steady, a wire pendant is taken out from 
a winch on each side of the tug through a block which is shackled 
by a length of chain round the bollards on the stern end of the 
barge, and is brought back and returned to an eyebolt on the deck 
of the tug. The wire is hauled taut on the winches and the barge 
is kept fixed to the tug with those wires, which are 1} inches thick. 

Cross-examined by Mr. Vere Hunt, for the defendants, Mr, Col- 
lett agreed that while the wires held, the vessels became rigidly 
fixed together and that the wires could be kept really taut by the 
use of special winches. He would not agree, however, that when 
lashed securely together the tug and the two barges became one 
unit. He agreed that tugs often nosed barges along and that there 
had been no prosecutions by the Board in those cases, though 
strictly speaking it was a contravention of the by-law. 


For Work in Confined Waters 


_Mr, Jones, in evidence, said that he had been working on the 
river since 1930, and that the Bantam I, had been specially 
designed for the new method. He first experimented by securing 
the tug to a barge by means of rigging screw and chains. He 
recived such favourable reports from his men that he continued 
his experiments and evolved the present method. This follows 
closely the American system, with the exception that the American 
system will not work in confined waters, which was why it had 
heer been used on French and English inland waterways. He 
hac: conceived a certain leverage action by the method he had 
adopted with the wires, which enabled the tug and barges to 
Opcate In Narrow waterways. 
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Mr. Jones denied that the Bantam I, was not readily navig- 
able and said she had been used for both pushing and towing since 
October, 1948, It was not true that the tug did not operate 
sufficiently safely trom the control point of view. In normal 
conditions the controllability and satety efficiency was 50 per cent. 
greater than with other methods ot barge propulsion, and in flood 
times the increase in efficiency was about 100 per cent. When the 
barge was attached to the bow of the tug the two were steered by 
the master, so for the purpose of navigation they were one vessel. 
He regarded the tug and barge as one unit. 

Mr. Hunt, addressing the benca, said a great deal of importance 
was attached to the case, because Mr. Jones’ method was 
revolutionary. The question was, what made two vessels into one? 
Was it rivets, wires or a coat of paint? During the war the bows 
of one ship had been welded on to the stern of another, and thereby 
two vessels had become one. Mr. Jones, by his method, made his 
tug and barge into one vessel, in a similar manner. 

After the magistrates had retired, Mr, Gattie said: ‘‘ The court 
have given very careful consideration to this interesting question. 
We have listened caretully to the attractive argument put before 
us by Mr. Vere Hunt, but we are quite unanimous in coming to the 
conclusion that on the by-law 30, as it is worded to-day, these 
were two vessels which were being navigated, otherwise than singly 
and separately, on this 2lst November. It is not necessary to go 
into a detailed argument as to why we have come to that con- 
clusion, but it appears to us that, on tne wording of by-law 30, 
that is the effect. These two vessels, the tug and the barge in 
this case, are separate vessels, and in our view the attachment of 
the one to the other which takes place and moves does not con- 
stitute them one vessel for the purpose of this by-law. As to 
whether the time has become mpe for the amendment of the 
by-law to be considered, it is not really for us to express any 
opinion.’’ 

Mr. Hunt said that in view of the importance of the matter, 
he was instructed to ask the magistrates to state a case. 

This was agreed. 








Notes of the Month 


Port of Rotterdam Exhibition. 


A Harbour Exhibition is to be held at Rotterdam from June 15 
to August 15 next. A site has been chosen near the port, and the 
exhibition buildings will cover 100,000 sq. ft. Among the sub- 
jects covered will be dredging and harbour activity, Rhine and 
inland navigation, and trade and industry. 


Marking of Packages for Export, 

A joint Committee and Working Party is being set up by the 
Institute of Packaging and the Institute of Export to examine the 
question of methods of marking packages in foreign languages. Its 
objects will be to consider to what extent foreign language markings 
are necessary, and if necessary, to prepare for the guidance of 
exporters, shippers and packers a set of markings translated into 
foreign languages. Apart from the more obvious marking such 
as ‘ This Way Up’’, “‘ Sling Here ’’, ‘‘ Do Not Use Grabs ”’, etc., 
they will also review such other problems as the marking of net 
and gross weights for the guidance both of port and transport 
labour and customs officials, and addressing, 

Second Packaging Exhibition. 

When the First National Packaging Exhibition closed in 
Manchester last October, it was provisionally announced that an 
option had been taken on the Empire Hall, Olympia, London, for 
a second exhibition in November, 1950. The initial response to 
this announcement has been such as to convince the promoters, 
Provincial Exhibitions, Ltd., of the need for taking a still larger 
hall at Olympia, and it is now announced in the Winter Number 
of the ‘‘ Institute of Packaging Journal’’ that the National Hall 
has been booked for the period Tuesday, January 30th—Friday, 
February 9th, 1951, inclusive. Prospective exhibitors are advised 
that plans will be available within the next month. The Institute 
of Packaging will again collaborate with Provincial Exhibitions, 
Ltd., in sponsoring the Exhibition. 








Notes of the Month—continued 


Ports Board Proposed for India. 

The formation of a Ports Board similar to the Railway Board 
was discussed in Calcutta recently at a conference of the authori- 
ties of various ports in India. The proposed Board will deal with 
all matters relating to Indian ports. The conference also con- 
sidered the best means of ensuring better co-ordination between 
different ports. 

Development of the Port of Chittagong. 

Pakistan’s Minister for Communications recently announced 
that the greater part of the Pakistan Government’s short-term 
plans for the development of the Port of Chittagong will have been 
completed by the end of next month. This will result in a hundred 
per cent. increase in the port’s clearance capacity. The long-term 
development plan for the port will cost Rs. 15 crores and will be 
executed in three years’ time. This plan, submitted by the 
Pakistan Government’s consultant engineers, will make Chittagong 
capable of handling Eastern Pakistan’s entire import and export 
trade. 


Fenit Harbour to be Rehabilitated. 


The Department of Local Government in Eire has sanctioned the 
tender of £159,031 for improvement work on Fenit pier and har- 
bour, about eight miles from Tralee (County Kerry). Before the 
port was put out of commission by the war of 1939-1945, about 
100,000 tons of maize, coal, timber and other cargoes were 
imported annually. The port, which is vital to the business life of 
Tralee and Kerry, and to a lesser extent, West Limerick and part 
of Cork, as far as Mallow, now is derelict, not one vessel having 
entered it since April, 1943, the reason being that the timber 
viaduct conecting the docks with the mainland had become so 
dangerous that it had to be closed. 


Sunderland Dock Improvements Postponed. 

Ihe River Wear Commissioners have been informed that the 
Minister of Transport will not allow work to begin on the con- 
struction of a new entrance to Sunderland south docks to cost 
£684,250. Sunderland Corporation has also had its application 
for authority to start work on the building of a 500-ft. extension 
to the corporation quay rejected by the Minister, These decisions 
result from the Government’s policy of limiting capital invest- 
ments, and because there are other port development schemes else- 
where in the country which qualify for higher priority. The com- 
missioners are to protest against the Minister’s decision. 
Whakatane Harbour Scheme. 

Plans for a deep-water harbour at Whakatane, New Zealand, 
capable of handling the forestry product trade for the Bay of 
Plenty, have been placed before the Whakatane Harbour Board 
by a consulting engineer. The scheme, which is estimated to cost 
£1 million, is now being considered by a conference of local bodies 
at Rotorua and will then be placed before the Works Depart- 
ment. The harbour would provide an outlet for all the timber 
products from the proposed timber and pulp mills at Murupara, 
which are to be erected in the district. The project includes rail- 
way yards and provision for straightening the Whakatane River. 
The river diversion would make 600 acres of land available for 
expansion of the Whakatane borough. 


Extensions at the Port of Helsingborg. 

The sum of 31,000,000 kr. (£2,140,000) was recently voted 
by the city authorities for additional enlargement of the facilities 
in the port of Helsingborg, Sweden. The project includes a new 
bulk cargo and industrial basin equipped with cranes, as well as 
a new mineral oils basin, all located south of the present establish- 
ments. Simultaneously, a number of improvements to existing 
facilities will be effected, including the installation of four new 
cranes and conversion of ten older cranes to the gantry type, 
resulting in considerably added capacity. Deepening operations 
to 10.1 metres (33-ft.) and 8.1 metres (26}-ft.) respectively along 
the northern and southern oil piers have already been completed, 
and the turning basin in the outer harbour has also been enlarged 
to 270 metres (886-ft.) with a depth of 10.1 metres (33-ft.). 
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KELLOCKS’ SALES 


TO PORT AND HARBOUR AUTHORITIES, DREIGER 
OWNERS, DREDGING CONTRACTORS, PUBLIC W° RKs 
CONTRACTORS AND OTHERS. 


AN EXCEPTIONAL OPPORTUNITY !! 


FOR SALE BY PRIVATE TREATY 











A PRACTICALLY NEW DREDGE 


Under Instructions from 


THE CROWN AGENTS FOR THE COLONIES 
on behalf of 


THE SEA-GOING STEAM TWIN-SCREW 
PUMP HOPPER DREDGER 


“oOYoO” 


BUILT 1948. 


Stern-Well type; 3,942 tons gross, 1,907 tons net. Built to 100 
A.1 Class by W. Simons & Co., Ltd. Two sets of Triple Engines, 
3 coal-fired boilers. 

DESIGNED FOR: 

HOPPER CAPACITY to Deck Level about 72,000 cub. ft. 

HOPPER CAPACITY to level of overflow about 84,000 cub. ft. 

EXTREME DREDGING DEPTH about 42-ft. 

SIZE OF DREDGING PUMPS AND PIPE SYSTEM, 33-in. 

MAX. DRAFT with 4,000 tons of spoil in Hopper, about 20-ft. 

SPEED LOADED, about 10 knots. 

DISCHARGING SPOIL INTO OWN HOPPER. 

DISCHARGING SPOIL FROM OWN HOPPER. 

DISCHARGING SPOIL OVERBOARD INTO BARGES. 

DISCHARGING SPOIL THROUGH SHORE PIPE LINE toa 
distance of 600-ft. at an elevation of 10-ft. above water level. 

DREDGING FREE RUNNING SAND AND HARDER AND 
MORE RESISTANT MATERIAL such as CLAY. 
LATERITE, and other similar materials also non-free- 
running sand, mud and other compacted materials, on 
certain sites. 

DREDGING CAPACITY of about 4,000 tons of free running 
material in about 60 minutes into own hopper and to dis- 
charge overboard at the rate of about 2,500 tons per 2 hours. 

Can also be used as a Cutter Suction Dredger and also as a Drag 

Suction Dredger peal ares 

DIMENSIONS: about 345-ft. x 53-ft. 3-in. x 24-ft. 7-in.; 26-tt. 

moulded. 





Can be Inspected at Lagos, Nigeria, by arrangement. 

The Dredger has been constructed to a very full specification and 
in excess of Lloyd’s requirements and is only available for sale 
owing to the present dredging programme only requiring the use of 
Owners’ other two dredgers. There is therefore an exceptional and 
unique opportunity of acquiring a practically new dredger (built 
i$48) with prompt delivery, the cost of which could not be repeated 
at to-day’s building prices. 


AVAILABLE FOR SALE TO BUYERS OF ALL NATIONALITIES. 


(Not accountable for errors in description). 
For further details and plans, apply to: 
The Sole Brokers 
Cc. W. KELLOCK & CO., LTD. 


27-31, St. Mary Axe, London, E.C.3 
Telegrams: ‘‘ Kellocks.”’ 
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